'* 71112 /nn dith - a 


•jbnumn tntn rman 

□n^Din tpmupbK bw npom Ti^a nyuin rra^p -imro ->3 .nnpn pion irm 
nu/mn runo ,in Tnyn “ikwbd ,ruron mVm rmpn Km it nyun .diuk 1 ? muKn 

.ym 



ruron nnya toit^ n^wsinn n^nupbKnu; "p^ Kmn 1 ? firwvbi "pia ,rròy:i qk 
n "i t ottp b^mn ihk^w dtiu ,-p ,7 ’ 1J:i "'Bin -, nyy bw mnK 1 ? ,mnom 
mpnn n^bnum □•oyun n-ayn 1 ? Kma tik ■p-m , >- l ?yu/ Tm . (2'n Tpy) ■> b n w n 

.mpn 1 ? 



2 'i tps 
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tpyji V^na Dmynn jD^TyDinn Dmnop^Knu)' dvuj nyia :Km n^Kiyjn nbKim 
"P^inn bw im mrpn rrniom runan nnya toit'» , nman m^ai nmpn nyun 

7’jum myp ^k 

rnnan mm b-nnn bw nmn insrpau; mia 1 ? ,vniòa yua .urfrynu/ ynb mu 

Tiu/yn nypn mm m aynaiy ~ma .morro num mypai D^u/sin nmnupbK bw 
- mrp tPnyQin nunup^K nonn nypm -b^bw bnwn lyun pyu np-iu/sin omnupVKa 
Dnnup^Kn rpnyi ,ppon ’:w omyunn nu; y>a nanzro mKnnn .rorm ->^num iyun pyu 
.(3'a TPy) rmnumb ny ,tmu;Dnn DimupbK nonn nypn Vk unn D^an-in 


(+) (-) 



3 r a -ms 

s^num oiT ■irro nny miu 

• T^ip bw_ iaaiK^ n^urain on-nop^K bw mmom njnan nyun kih -bmm oit 


^nu/nn baynn 

,bnwn dit nmm □■> - >pnniy maiy upNm ^numn mm mrra nK na ny unaon 
u> n d n -mpn ,n”^3inn DmnupbKn mama unsn ny^ •uiby ,-i“>^an ‘mm bw ía-iiK^ 
, n n n n i p n myyuKa nKT dtputo .^oit/n nnn ik o^Niyjui d 
t> moa 1 ? nnn mmpna ann Dunmum Mb nmainn ,ibnwn Kn ik mbnum n^io pia 

. (4'a *rpy) nmuomnu ro^pn 1 ?! 



mbnum n^io ^bnum Kn 
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. pnaa unnunna ima "nVnum nnn" aunna pioya na< 

QijTWp^K inania ynap unan myn^ ,nnn nnpna (■'bnumn Knn bw vppan 
bnnn -pn mir ynap iVnum mw mn by p-ònnn Vnnn niyp nw y>a mnu/snn 

.-pVnnn 

30 ip ik i b ib w p n n ’np .a^wann amnupVN nam iro na ,pnnn 
min p n n innp n^anrn D^nnup 1 ™ nonn iro na pnnm (-) pnonn 1 b 1 b w 

. (+) pnonn nnn a u n p nx 

tpynnn .n^yrun ,nnnnj rua amu/ D^nu/n am^u/an rfryanV ^ynnn ibnu/nn anm 
nm^an xbx dj^k nnn ,d 1 d m y nx a ^ 3 a n y a^nnp n^x jnia am^uon . 'nan 

.arfrnya 1 ? ínnnn nbnumn anm nx a^ynnn 

•D-nnu/yn a ■> n n p amnpn .amnVnn a^m nan pnyn Vx annT ■'Vniyrnn anm 

. nunra ann-m-^y 

^anj .d ■> p d a n a anumnu m nnx ••‘rou/nn anm nnmT nu unrnVn p^oar* ma 
■» <7 n w n ^lyn rr»nnp poann np ,pny ,nnn nnpn m^bnan nanynu; nan^n aao 1 ? 

.(5'a nmy) 


mus poso 
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•niyy ^num biym .moan ^nwnn baynnn pbn mana u/nuna ia-«x poann 
posn Da xarm ^numn ^aynaw aiwn nxT ny . posn xV? rny nx nbnb-\ Divnn 1 ? 

.íaaian 1 ? DKnna nun-pm mm nnnT npoan nu/Dxnn 

*7 a y n nmV i^nu/nn Vaynn a^n , ^num mr bw manT D^pnnw na 
,nnnn mpnn tpyn nayn ninysinn DnnupVxb -nyax^ na ,iuo ^ n u; n 

.nnnn mpn 1 ? mm ,p-iyn pn 

(6'a Tpy) poann n-pao ni-^y nxt nwuna 


nao posa 


6 'a tps 

n^ma w>x ,->bnu/nn ^aynn nx nxní? na aaiTya nna ,6 r a-a 5'a nmiyn 
naan -piar*? nxn rnrnan ,D->naom n^amoa xan 1 ? unanu/a aax .yiya 1 ? mu/p nmna 

• n^x paa mmunn 

manz/n .np 1 ’ pan nan nnay nanvy 1 ? -pona jD^aipnn mamoa launanu/na 
□namn DnVnu/n n^ayn bw Diniunrt? D^papí nma nu/xa ,-ipiya nnn nan 1 ? 

.(7'a ~ir>y) nm-i cnaaiom 
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numnn nx unrra panb ^ .7'a *rvwa mjPB-inn .traaoinn n-on-ro iTya nx 

hki) mnaoinn twwn umru/n nrm ^P roa ay .nanmVi mnw* Vaia , 5 'a t»waw 

. (8'a ara 



^ iV-^urn pann nx nmnyn ,D-»-»u«Jinn o-»aiaopVxn ason nx aiao 1 ? iiViai iV 
.mw tmom ,nww u«n ,mipm pasm -pa wm pan-7 n-.ar.rn nnnn aipn 

□maopVx aaon anuo ,*n«m Vayn nina ,“naa6 omVm n™m tM™P*x p* nnxai 

,rar»nn pann bx o-nnn ,'trtnm pann nx mxyim n-mwnn 

^ panrro nmniT ,*nwn Vayna o«wnnn omap^ .P « ’ 131,0 

iyap ,nxT rnanV .nnnn aipn Vu. •»ar»nn pann bn ,paym n-nipn "pa ,nnnn aipn 
mm -o ,muxn naan bv manamn minn ny>m vb* pmVnV mm l»™* •' unTa 
nymp .pnsrm nmpn m ,^’Vum pnnn Vx nnnn aipn Vw wm P™ nmr ’Vnumn 
pa myainn nx Wai Vba na um na->xi ^xin ix ,nn”io» mna ,nma mba nnoa it 
no-nx pvaV -pan mm rant proí? .1* Vaanai nnuwV nyu px . imana pioya 

.( 9 'a nv»y) D^amupVxn 


31 


























• (-)- 1 ? (+)-n ^numn *73yn3 dtit ^aumn aam 


nnr 


■^numn mm nnyay 

omaup^xn ->3 ,nmpn paaa uva 
,miK mm . V^num iyun dvcuhj n^wamn 
>T^n 'iv ■otik 1 ? mim .ibnumn Damu; 
imam .-p^ina *pa -^nu/n ■jyun amyn 
"p^ip" ■•bnu/nn iyunn nT»m nK p ma 
. mnaupVx 6 .28 x 1 o 18 bw Dayuna 

Tn Dmaim .D^u^amn Dvnaupbxn aaon nx nso 1 ? n^non uxty ,ynb mu 
rn aaiy au>x , punia nrm yau -p_->n->-^y .-^num bayna ybn b^n bw ama 1 ? -pn 
"T^V" ^ pun Dnmn mvyain Dunup^x 6.28 x io 18 ia Mb yia-n Vvan ,-pian 

.anx 

aunn pmy ub runu nux , ^v>nn bw ,“|nnn *pa naayu; , punn nma ny»T> 
dxu; ,ama .punn nay ia ,pm "juma mi^nn ^bnumn mm bw rinyiyb au/xa 
mnyny nmn ,nnx muu/ bw pT paa luma ^mn -]~n aiay> nnx "pVip" bw pun 
bw ]m paa “ju/na b^nn "pn may> pun imx dx nu/xn anu npm ^bnuma Dam bw 

. muu; mu> 

nx nyyn (i) ^ n u> n n dtih nnyiy ia ,nny nmmb ^au 

.nnx nuu; bw pt paa luma "pVm bw ~)nn "pa nmyn yVnumn punn 



d a t n nnviy nrni 

ruin^Di "a a n x" miua , n 1 J uj a i a *7 a p xm Dam nnyiy na^m 
bw pun .-pbinn ‘mmn bw "pn *pa ,aap nnx nuu; -]uma dxw ,nmx mm . [a] 

.artx "aanx" nnm nnyiy nmn ,nnx "p^np" 

, (t) imm (i) Dam nnyiy , (q) -i^numn punn sDmma r\w^w uTiDb 

.rtra nr rvmbmi amua Dmup dh •mxnu' mm 

.nbx Dmnu nu nbw pa naupnn xnoun nx nny amaj 
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mtn nnyny .-mi^n ;mrn nnyiy m p ibnwnn jyunnu/ ^nnu/ -u->k-i 

. i^nu/nn lyunb nun omn niorm 

mm nnynyu/ pnn ;mm nnyiy mup p rromm pT num b~\y\u bnn ,nxT nmy 1 ? 

• im 1 ? nisn omn nKynj 

mmn nm~mn nu/Vu/ pn mu/pnn «noim .n^' ''k 



. [a] "1EJ73K" nmrnn mrn nmny : i 

. [c] "pV>p M nrpmn p/onn : Q 

. [sec] "rnw nvpmn ptn : t 


. pTm punn myiT» nu/io ,mm nnyiy nx nu/n 1 ? pn it xriou rnyyrnn 

bv? ]ar pno -|u/on ip 6 Vu/ 'bawn 7yoo nny n’ 710 bw nnn pn :KWn 

.oim noxiy nx nu/n .muu/ 2 



nx nu/n 1 ? Mb nu/Dxi nu/x msou mxnou mu/ 1 ? ymj xnoun xu/u "hpu/ ■»'p by 

tDnnmn DmnAn 7ju/D7yiT> "iu/Kn , (t) pnnKW (Q) ]yunn 



O) 


,-|-6TOn U) mm nnyiy 1 ? rmu/ (Q) ^nu/nn pum ?n ,xm xnoim uma 
nnyiy dpvp nu/xn ,punn nx nu/n 1 ? pm nmyynxm (t) rmmtn pt num Visn 

. rromm ]m numn mm 


■}dt pns n^ an D!< t^bawn mu n " 1 * 1 nny nu/x ^Vou/nn poon mo :xmn 
!nV 0’u/) ?nsox 0.5 b\p nasiyn 'Vou/n onr nnm onr nnx nyu/ bw 

. (nvuu/n xnou 1 ? 2^nb u/’ ]om nx 

Q = It = 0.5 x 3600 = 1800C 
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(2) 



■pn -ay iu;k , (Q) lyun 1 ? miu (t) rromm pT “|u>n m ,xm xnoim unam 

Pt lum nx num 1 ? p->j it xno-u myvDto . (i) mm rrany ^pb n .-pbnnn -|nn 

.mm nnmyi punn n->yrp au/xn ,nnmm 


oam nauiy dx pVip 100 Vo? jyaa ,pay *pa ,amy> pt pis nrs "pn :xn:nn 

?asax 0.25 xm 


t 


Q _ 100_ 
I 0.25 


= 400 sec 


irby mmap D - >ry>y l 7n ,rporp rfriaj rrpm Km [a] "isnK" mm nnyiy mim 

. anv> rvuup mt-nnyiy mavro umnum 1 ? 

nm^K 1 ? rmu> xvn [mA] "a s n k •» b •> n" xm ,inp ruup .rpunnay namn 

: a 30X71 


ImA 


1 

1000 A = 


10~ J A 


p-iVmn pbrb rm\y xmn [wA] »a d n k i -i p •> n" xm anr» my raop namn 

;-|D 73 K bv : 

lpA = 1000000 10 A 


□ 1 t n n n y i y n a ■> a n 

-lumsriK iK mt-m mpn a^unn myynxn namn 1 ? ruma mm nnyiy 

. (10'n a-py) 

.namn n^u/nnn pn pasn ama inViyn nx au>x pbnum yma» 1 >m a^uonn 

mim ,V?numn mm nnyiy nx pynn ,nnm mnau; m 1 ? nyn a?uonn mrm 

.^num baynn a^u/nnn ainm 1 ? tppin •ou; vbym .anzonn -pa 
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10 'n tph 


.■^num Voyna mm m bw nainn ]qik tik nwi i:k 11 'a Twa 

o 1 ? w>w 

nya laim mm nn bw laima pnrtn 
. nnnn npn bw rn-pm pnnn 

X 


11 'a tpx 



iVnumn ditíi ■uio 

-mxi TP’-D1T :nm 'bnwn d-it bw o^di q-uto hw awip 

.man nrm nr>K ^a nny T»aa -rsi^n 

Tiyi-DTT 

n\yy Tu/m mm .iram pva roc ruum i:pku/ 'bnwn nu Km nmn mm 

,yiy»a irruo T>nn irra-nr ik ,rramy ^aa mu 1 ? 
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. (-) Kin namnn maan pmm (dc) ron awr» wxxb ayipnn nyi^n pnmn 
. (i 2'2 avy) Dmiy naayna atyn pm bw m^na mm nnyiy bw ->ma aiKn nu/ 1 ? 


I 



I 



I 



(i) mm nnyiy m iKnn miKn aryn 
(t) pn nK ipoiNH T>ym [A] nvpma 
■ou; bw u/asnn naipa . [sec] niTma 
(0) naimo-i n>T>yn mu/Ka nmp nn^yn 

bw ^man TiKnn y>Din 13'a a-pya 
nau/n au/K ,q ■> y a a \y ■» mr 
a-pya piam dk .mnyiy ru< rò «pi urna 
3A Km mm nrany t=o yaaa->a ,nNaa 
■pa t = lsec yaaa Da nyiap naKU/ai 

.nK^n m 

•>saan aiNmn ymm 14'a a-pya 
aa->N rrr mr . ■> •? a a u; ■> dtt bw 
nanu/n mnyiy -p ,-inn-nT pTO mc nau/n 

.mba naaya uyn 

d a t bw pa amnn 15 'a a-pya 
naT nau/ ,D->Kia iai< .n y i s a w ■> 
-p ,xbw ma-nm pro m nau/n aa^K rrr 
mam -jay 1 ? ay 0-n mnyay jtk nau/n 

.mu/Va 

yaaa ">3 ,rtKaa a-pya pana dk 
,pn am^ .0 - miu/ nam nnyiy , t=o 
t=0. lsec yaaai naaana n^iy Dam nnyiy 
,ni"nna naa-p aiun mam layb» nyàn Km 
nam nann kti t=o.2sec yaaau; ay 
nau pi< niau/n m->a->u/y -/nu/ lu/na .o-b 
anu; t=0.4sec yaaaa ,naT ^a 
.n^bn anm nmaaan n-^y n^mnn 
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I 



• ijito riN tp^rroí innyiy riK ruiynn ,mr Kin pai^n-mt 
(^) Kin D3Dinn ■>aun ppom (ac) kih pai^n dit 1 ? nyipnn nyi^n prpon 

.paV?'>n tnt "ixrron ,<pu jnain 14'a n-an 



rfriy N^n pn iruò f oaíò mtn rrcmy miu? , t=o yna ■o ,D'Kn uk 

. dbk 1 ? rmy> anun ,rr»aT»j3 rranyV nyun ,nmna 
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-py 1 ? ynn .-part proa 'mnnn pjvnn ru< mm mu/n , t=0.5sec ynn 
,Dipyn ípn .tfmVn "inm miro nx mu/ -pin t = isec ynm oaxb “inn ,mn "pan 

.miKiDiPD vnp pai^mn mt nnyiy ru< nxnnn 


.mympí mnu/pt pian runu/n inmm ,mtnn mr xw paiVm mt 


ynn ribinn (t) pm pnan nVnn ,nyamn nx Dnnn ijx n i t n n nu/n 
prort imxn mu/ n^iy xmu/ yn 1 ? nyi amron tnxn m^y 1 ? rfr-innn mm nnyiyu/ 

.( 15 'n Tny) 


I 



15'n -imyn nny pmru 
mu/n mmn ‘rnn ••n ,n*an 
• D^myQ unn nx mm 

nmmnn naon nx 
,nnx rpju/n D^nn ,mm bw 
, (f) nnnr n^nn mx 
. [Hz] ynn xm nrmnn nT»rm 
mm nrmn nxu/ ,nmx rmn 
■nn , f = 50 Hz xm 
nmmn 50 □••bn rvou/ ^nn 
irrnn mu/n mrm mmVu/ 
.mnys 100 


,inr> pp nnx nnu/n tmirnnn naon mm ,nnr> -pnx (t) mmnn yimw Vnn 

.mr» nmm mnn (f) mmtnrt -»n ,-imV pn :nnnx D^nn ix 


:mrtn ntrron lu/n 1 ? mmmn pn mu/pnn xrromn -pb ">x 



[Hz] "ynn" mmrnn mmmn : f 
[sec] nruu/n mmnn -|u/n : t 


.omn nvrnn nx nwn .maw 0.1 xin 1 ’Dp’n cnr 5u/ mmnn iu/d :xnm 


f ■ 1 ■ õn ■ 10 Uz 
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, (t) mmnn ~\um m 3u/m nmyymn ,nDDU kitou piQrb *73Ti. f = ^ Nnounn 

. (f) nrrnnrt nyrr» nwa 



-mrinn -jum nvp ,w nrmi (f) nvrnnmy *733ty ton it kitou uh-pd 
.mr> tv-ik rmr> -mrran “|um om 1 mim rr>nn nrrnnrw *733 nsvfrn ,mr> nyp 


••)\ya nu a\pn 


(100 Hz) rpawi onirns 100 xn mm nnnn txnjn 

.-nrnan 


t= 7 


100 


= 0.01 sec 


□ i ti tu /1 mi iiyiD 1 » 

mnan nVy 371*71 f ni 3 nn , n3 , ’y'7 .cp^nupbK Dniuon nbysn*? umum nyn mrn 

.■psi^ri dit^ nKiiiyru Dm r»rrunon tk ^ímon *7num 

d ■» b *7 i n a nv>npn *7num nuisnm ,m*7*7ion psin -iunn tntn 

.nu/’ n ~i t *7 (tnioiii) 

npson ,n->u/yn*7i n^rrori nnmy 1 ? , i*?niyn dit npsonn ,rr>yiK7i *7niynn nun 
^num ninan myrrao psin y»3iV>n mt .mun d-hitto 50 *7iy nyrnra psi^n dit 

.Dmono^K rvrmpn 

inT» rm na unrniym -iun mm mr» p3i*? , ’n mr bv ,mon D^piQ^ hk-uu; 133 

. (n*7K rmym panoi m 3*?u/3) 

■mpn -pu/dd myya<3 it/’ cot 1 ? psiVm mr iisn*? inri m ,p im ,nyi*7 rnVy 

iT rumm 13*73 nriK ynm ’* 7 num dit i 3 yn iiysKn m nuon .mT-ni/”D 
.( 16 '3 Tpy) nyis mt ,mT "wm mm 13 .ibniynn bayna onr» 
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■^numn dith m^iya 


mia ub u/->u> piyn .unbyinb o^byjn uk jniK rruiu/ rnysin ayii ->bnu/nn mm 

nnbnrt .ninum myDina i<in ibnumn 
.mm nmiT Dvya Nbi ,iniK 


Din’nn nysin 

npnb rnbnum mu nnann 
u-pa yi 2 DK . (i 7 'a "my) nnn 
nyDin .mn nubia n^ib/ unra nnaa 
d i n ■> n n nysin rrmp it 
ba mibn tom ,-ibnwnn mm bw 
.-pbin iii ibnum mt rimar 

nbbio mny nu^sjn mnrt mna 

mnaua rmbm -pbim T>bin baa 
.Nan pisa toi nmx ,Dmuy 
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^•nri urònn .mmnrm nxanm .~nN nu^a xvt mmnn nyam 1 ? rvwn rtysin 

.tik nvn^B n3 ny ,rrmn bw .urfrn 

:paD .Di^nuín mmn vpuan rfryan 1 ? n^run ^mmn mm bw mmnn nyam 

.nyi nrrn ,Dimpmp ,nmn .DTsrnan ,n->mm 

Vd o^n-iu; ->33 1K OJn^yin 1 ? mmnn nyam nK wbym ,wmny mKnann 
ubiQ -íVnum ipnn tn munn bi it nmom ,mn nun^a nròn tVto ym mt nnmT 
nbna ton mnn nu^s iiwo ,Dm-non D-npm .“p 3 nrpnyn uk v>k dk na mn 
n-pp u< -mmK ->yymb aiim 1 ? un ,ipnm tk mu/nnn bw rmpnn m^aya 1 ? nynam 

.nmrrpn 

nnjnnnup^Nn nyainn 

■^on nin 1 ? ^mn nm 1 ? morim ,-pVm bw mm mnnm W?o mm-muo 
mmo mVK nnunn í?mn n^bv ,iiann ,nnn npn 1 ? i^mn ^'nn myp ni< nmnnm 

.(l'8'a Tpy) rrfra 




-p^-ia ^nn mD^D 


Vim m*»'? 
rn*?s m^o 


nnQ 


■np^ 


1 8 r 2 irs 
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^ton ,tP«nDnopbK ay mn nmp ^nu/ran mrn bw it nyaan 
•pann ^on -pnn ramann 'pnnn ran^u/ dtu ^abon yn mam ibnwm niTm 

. rn*7D ma^D m^K yu/nna unn 1 ? 

- rpuaanampScn nyearan pnpiy by nabyaan bnwn Tpuonn ra^yaan ar nyQan 

.iaya bnwn ->ya:in .nimmanK ,nnanya 

ninaiau pha aysina 

mara bw naunn:» -iaon n^K nina nimnna ,n->n anaK n^nn .rpnanT ^n Dirapa 1 ? 

nimarann .nimon nu/ raoannn ianb Dionan ;n um m ninai mpn nn 
marann monn •>n Dijpran jm nanyn ;nnn ~iapn bw nipnrfr nin^an d^ti nayynKn 
.(19'n naiy) nu/am nmu> raoaran ,nnnn napn bw ,ib->bwn pnnV 



- raV^ac 
nna npn 


1 9 ■"n. na - ^ 


,mann m:ann naiu/ 1 ? dtu ar>K xara ,aronn ^nn yn mat i^nu/ra niT nu/fo 
-a t u p b k nvmpn nanucn nao->nn yn i^nu/ra dit maT "iu/fO ix .^nrara n wy aann 
■arax i^i-by mu/innn ,raunmn nx "p-ian xan ,nunran maaj no-inra pjn f d i u ■» b 
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.nnan npn bw -b-bum pirb nannan .(nnnop^K) onnannn Diaaan nu/n 

-N n nnnp nvmopbKm u^nup^Kn jVupn ^a nx nbVian ,n3~iynn 

.n i a a n 

, (nmrrt) mana npsn) mana bw ibnvn pipnV ,mann 'as 1 '* 1 ? n^yiaa it nyam 

.-nyn pia .pan ;paa ,nmu/ nvnon D-nmn npanVi , mnw maaaan rmsrr? 

:mm nayiy nmrr» bw nacna nrun nny Tnaa 

npan ncnnn Tina ,t\oa ma-frin i .118 n-rnaan mm nayiy ton am nan* 

.nriK nnu/ ~iu/nn ,qoa 


n i y a i n n 

.rmab t\K maa 1 ? nnu/ya namon axa Km niKn qn by ■•Vnu/nn aam nyau/n 

:nrror naaa nxuana naaon 

.nana rnn aima Vyi a^n by D-im nyau/na (« 

.mnynann nanai D->ayyn naaya by mm nyau/na (a 

.maaioai mu/p mman (a 


.a^n "pa ,o , » , non "py by rfriyn nayiy bya ,tni namn nionna Daaa nna 
mnV mu ^Vyy itkt mapyai poaa mn mina ,Tno m^a nu/ya .ama aVn n^iya ayp 

.ayp pT -pn 

npm nayiy Vya .^au/n dit 
dinh ma -pa mim .aanKVmn 30-a 
yaa■>n < 7 na^y ia 1 ? ->n .pioa crua au/na 
n-nbau/n nnpna in mbaya ny tw» yaaa 
nnau/na nKT a->u/iy p dk iòk .nmba 

. -poia un« 

bjby -i^au/n p~it ! tidt 
(20'ani’a) .anna n* 7 U? rnvb 



20'2 TTS 
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a piaV rvnym Dia^o m^xu; 


vmyn’ riK ]n: 

.nnaa irro nnx pi nu/K ,nuwn nson rfrxu/ ^aVi ,n*rna jtòku; tpix -pasb 
T»maium nx rrnu/n pn nriN 1 ? . tidj cp by nmx po^i ,nnajn naiumrt nx mm 1 ? "p^y 
.rnn 1 ? -iwx imnn ^b pin nna ny yiapí? ina naon tpoa m-nynn ,mawnn ny 

:xin ibnum mr (r: 

. iPia naina o^wain DUinopVx nyun (x 
.oíDxn Y> jni 1 ? a’ao ouinop^x nyun (a 
.■p^na bv ônix 1 ? nsm orsiox nyun (i 
. 1 ’Via bw lanix 1 ? ci^wain QumopVx bw mnoai nanaa nyun (n 

:xin ^num bayn (2'a 

.Pawn onr onir oam dhubi cnaPia bw PPoa (x 
.on’3’3 0 ’nainan - pnsi poaa ,D’iip ,nna mpa n^ian nanya (a 

.poaai pns ,nna mpa nV^ian nanya (a 

.-ppia naina ’u?Bin pnup^x bw nanaa ’n*73n inyun VPoa (n 

pman pbnum ‘nyna dit nrnnr n^pnnu; mn by (3'a 

.mio n^n 4 » Pawnn Vayanw (a . mão n , n’ poaanw (x 

. pns in n’n’iy (n ,mns n’n’ posanu> (a 

: xin ‘yayna ipn -ppan (4'a 

. uu?'? nnx jPawnn 'Bnyan ■'pbn nx nanP (x 
• Pawn onra -pan 1 ? (a 
.pnsn ^x mpana , □ , :nnBp'?x’? naya nn 1 ? (j 
.P awnn Vayana oumap^xn nx’ 2 P ninwsx yua 1 ? (n 
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:Kin p^num ^lyna ,nnnn npn bv nipan ( 5'3 


.Viyan 'rv ns^sa nVnys moanV (s 

.ViyaV ’Vawn oat psoV (a 

.Vawnn oiti mposn yua 1 ? (i 

.ano ’Vau?n Viya ov>p awssV (a 

:nn nnaay ( 6 '3 

.nroan ,rs j (1 • t l°= *™ 1n3 (* 

.posa ,ip (a .ynio »mia (a 

? 113371 Kin naori □•'UQU/nrm ttpk - iVnivn ViynV nomnna ( 7'3 

.v>Vs onnn anpana o’ssv»n omaopVxn Va (s 

.onpa nasV D^aVin omaopVxna pVn (a 

. aipaV onnn onx n na , oai ,]aaxa oinV 0 ’asin omaopVsn (i 

. p is a otnV Diasin o^wsinn omaopVsn pa (a 

:T>nn maT aVnu/nn nam ( 8 '3 

.pasn -pa 'Wwn pann Vx nnan aipa V\y nrnn panna (s 
.]aaxn -pa ->ar>nn pann Vx nnan mpa ’V’Vu>n panna (a 
.p*isn ma->n jsnxa oatn na’iT jrpa (a 

.nnan mpa ma^n pnxa nVn oatn na^ar firo (a 


•.naaavn nVnu/nn nam nnny ( 9 '3 

.□ar oan ■>Ya\pnn Vjyaai ano posanu? (x 
.nna anpa nsa 'Vawnn *nyaa® (a 
.nnx naw Vw ]ar pasa Vsyaa nxan ’Vawnn jyoan maa nx (3 

,’Va^n Viyaa -pn -|aa ,nnx na» iwaa ,a 3 iyn. 7 yoan maa nx (a 


.nnw pVnp 


(1 

(-> 


:nvprp 3 naana nYnumn Datn nnyny ( 1 0 'a 

,nnu?V asas (x 

.na» asas (a 
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.asas 



:-a marro "aanx" mm rrariy rrpm (i i 'a 

.rpju?a 7 T* 7 Tp (1 .ins ji^ip (x 

.jata 7yoan n^saa (a .nywa piVip (a 

\-b nnu/ anx pVap (12'a 

• nyu? asax (x 
.nyu>V asax (a 

:Kin "numanN" bw ii?psn (13'a 

. iaaa aaiyn ’*?awnn jyoan nx ina 1 ? (x 
.iaaa aaiyn oarn naxiy nx -ma’? (a 
.^ayaa 0’aTn 1 ? fma au>x onsoKn asoa nx 7 , > , >s’? (1 

.mao IX mns ■>'?Bu;nn biyan ox mxan’? (a 


.mau? asax (1 

.n’ 3 u>'? asax (a 



??bnum Vayna aunasmc aann ay?a (14'a 



(k 




(a 


:nn •ònum nat bv n??mo?n mncn ?au? (15 'a 


.a\y’-oan oyis-aar (a 
.oyis-oan psiVn-oar (1 


.7’BiV’n-oan aw-oaT (x 

.wVn-oan ptn-oar (a 
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:HT Kin lU/ 1 » niT (16'3 


.lnO’-|T pv>3 nx H3Wa 13’X\P (x 
.inasiy nx xb nx ma ,, iT pro nx nwan (a 
.waxiyi uiva nx nwan (3 

.mamy nx nwa i3’x® (n 

:D“1T Kin «Y>3n IIP D1T (i7'n 

.•mvo nx x 1 ? -|X ,maxiy n3wan (x 
.maxiy nx x 1 ? ix ,i3rpa nx n3wan (a 
.maxiyi uivo nx n3wan (3 
.inaxiy nx xb ixi i3ir>a nx n3u?a i3’x nwx (n 

:dit Kin ayiQ niT ( 18 'n 

.1313’d nx n3\ya ^x ix ,nrmTnaa masiy n3u?an (x 
.mtna ]3ixa i3VP3 n3wa -|X ,maxiy nswa i3’x nwx (a 
.inasiy ix uivo nx n3wa 13 ’xw (3 

.nvnirnaa i3TT»di maxiy n 3 wan (n 

:dit Kin psi^vi nu ( 1 9'3 

.■uiva nx xV ix ,maxiy nx n3\yan (x 
.nvnirnaa i3iv>ai ínaxiy nx nswan (a 
. maxiy x 1 ? ix ,i3ivo «pVnan (3 
• i3iv>3i inaxiy n3wa i3’xw (n 

?y»5n , r»n niT nxinn n^xan Dnv>ynn nnxa (20 r a 
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?rmaj rmya Tirnnrt ~|un 3 imon n^nn nnrann nrtta (21 'a 



:nr>->yn nvrnn (22'3 

.psiVn ou ix aw’ oar xm min dk mnann m< (x 
.nnx nTOwa oarn Vu? onunon asoo nu (a 
.psiVn QiT 5® rpsaan rrmn nx (a 
.nnx uroa uivo riK nawo Darnw ooysn aaos nx (n 


:ntT dtit wbw niynxn nuna (23 'a 


• pin (a 
.psiVn (1 


.TO’ (x 
• oyis (a 


:ktoi myiKn nu/“i^ mtn nvvnn (24'a 


.rvwa ooitnn 100 (1 

• nouo oouna 220 (a 


. asax 50 (x 
.nuuo oouna 50 (a 


.TO’ (l 
.urrpna , 35 (a 


:dit mpson mWio (25 'a 

.psi5’n (x 
• oyis (a 


,-\w m?5 oyis Dar (1 

.psi5’n Dar5 air” Dar (a 


:DOBin uk Daí aumn myvnio ( 26 'a 

.oyis oar 1 ? psiVn oar (x 
*]oa aw> oar5 psiVn aar (a 
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rQwnn nyDin ynpy hy D^yas D’ion Da-pu/ann (27'a 

.noansax ,7iays (a .mu ,Tnaa (k 

.oin-na (n .naxa .n^io (a 

:Vna um hy inan t yVi» anyy ,h->hv yn a^nuan mr nwiro dk (28' 

.□anna cnan (x 
.oaaaV ym oian (a 
.•''aauan on Dim man yn (a 
.psi’7 , >n ontV ym nuam ontn (n 

:nyamn ynpy hy n^byis iVnum yum a^nuan yraya oumsnx (29 'a 


.nui^voaan 

(i 

.naaaanop^xn 

(K 

.rrDaaanopVxn 

(T 

.oiarnn nysm 

(a 



:hy oonan marra hw abnuan usay 

• nuyuo^sn nyamn 

(S 

.ma^anopVxn nyoinn 

(K 

.rpoaaanüp^xn nysinn 

(a 

.mamn nyom 

(a 


•■>a abnuan iprraa bnaaun nya naianai ma“pn rniTtta airu 1 ? uaa (31 'a 

,D>®>in üU’iy nxa on Vaum upna (x 
.nVx oupnaa 'aia - >Ba o ,- >n naoo na^p (a 
. o^Vn o , B?ax’7 p’Tn’7 yVy ’Va\yn oit (a 
.oia , nn nysma nxsma nxa o’an o^pVn nun 1 ? o^iVy (n 

:-b orub rfaiVy mx ‘aua nsu yn -bnwn n~iT rmnT (32'a 

.na’ya y *aa xV nuaann (x 
.ouonsn 'aw nViyon npoan (a 
.nua i'a’3Xi ,nuoioa niusnann ,nma (a 

.*pan hw nn’ maannn (n 
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n i 


y n 




.rvnju; 6 -\wni .i^nu/ri 'nynn ,~\ib^ bw inn yn i 3 iy pbip 24 bw pun (i '3 

.mm nnyiy hk nu/n 

nnyiy itk 3 u/n . muu/ 4 lu/na pVip 36 bw pun miy iVnu/n mn^n mm nm (2'n 

• nann nm mirn iVnu/nn mm 

• mim yn miy pun ttpk .iedk 0.5 ínnyiyu/ ,dit nnmy rn^nu/n mu ( 3'3 

?nriK npn bw pT yyna 

.isriK 3 íon ^aynn mm nnyiyiy ,mm i^nu/n biym minnn numanK ( 4'3 

? nyu/ ")um 3 ‘uynn i 3 iy pun nr>K 

punn dn ,ymnn ^yam pT nna -\wm .nanK 3 innyiyu/ .dtt ~yn v yrun (5' 3 

?p t 7 ip 2700 Kin 13 ri nayu/ 

nmi rmyiyn pn mN 1 ? .muu/ 10 nu/na nanK 1 innyiyu/ mt dit pny nm ( 6 '3 
• niuiy 10 yyn 3 isdk \ -b nnby aiun muu/ 20 nu/na nanK-^nn 500J7 

?pmm in -iay Vna pun ttpk 

nu/m tpa npm nmnn ynn .tpa mr»^n 2.236 mmsnn ,mm nnyiy vm (7'3 

?ritiN nuu/ 

?nuu /3 nmiTrm 400 ínimn tu/k , pai^m dtt bw nmnn nu/n írm ( 8 '3 

?yiK3 nu/m mmn dit bw nmnn num írm (9 '3 

.niTnnn nx 3 u/n .muu/ 0.001 xin paiVin nu bw nrnnn num (10'3 

nu/n riKi mmnn itk 3u/n . nuu/a Dmya 400 111113 tp^nn paibm dtt (11 '3 

.'nmnn 
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jr>nK/nn jinajnnn - 3 


mVnumn rmunrm n~mn 

bp ~oyn D^nyQKm tpnysin DWiupVja ma^inn □■nmnn □ , n , ’u/y ,TPKny ->33 
nnu/Bin dptiup^k bw uy to ~i3on oTOTron tp-imnn D^TOn .Dnmy 1 ? . ^nuron dit 1 ? 

. i^niyn dit ~oyn DTOwBNn dpk rò ki 

mu "pVraa nmm au/rn ,inr» Viu miro n^u^Dinn ipmupbNn -munu/ Vaa 

.mu mri3 T»\nn3 imm myra mv> pp msonu; ^am f mr> 

wnvnrm n-nmna .i^num mt aayn 1 ? -ujnnn dtu py» min Soa o ,-)mb pp 
, onio nn^in u^rip nm ixn mtoj kto iSroum tnT aayn 1 ? m-mnnn 
,niyni nn^in tp^np am mr» nmn t^nu/n dit aayn 1 ? nvuannn DnnNa 
nm - iSrou/n dit jtotot Dra pNu; ay ,nma:i na ^roum ctit nayn 1 ? nvuannn onracai 

.dppd tvnp 

in^Divn nnnnn aunnn nK nny mnaa 

.jbmm aiT nm-iT 1 ? -uanrfr ~imn bw_ rnaian kto rn^nurn nvnann 

nymjo nvbn , (r) n-wa po 1 ? mama nmx .Sroum o^to bv mnaannn 

:DTOma 

. I^nnn V^nn yriK (1 

.•vSpnn'mTOn Sw-pnn nuu> (2 

.■pVinn Smnn viyy iann nmnn aio (3 
.-pSnnn b^nn bw (nmunsnun) mnn nmn (4 
. mnaannn -roma nynnKn nnt< Soa pioya ptn Kiaa 
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rv^nu/nn rvrmnnn nT»m 


. [n] run?on "dtk" mn nnzjoinn mbnu/nn nrmnrtn mim 

i i3nn nuu/u; ,a"o 106.3 nruo .rnsoj ~nny bw innajnn mn inK "d-i k" 

. Q°c *7u; nnoisnoa ,i"on 

rnsoanny bw rmainrk mw um:unnu> (inu/bs ^nn unwn dku; ,y 3 u ]o» 

i-tn - 0 °c bw nnuiDnun muun ,T'nn 1 bw inn nuu; byi ,n"o 106.3 yvuo 
mston mny nnianrro nVisu ^nnn nnunn dk . r = 10 nnK dik mn ^nnrt nrnann 

.r = 2fi irvmjnn mnn ,ynan 

:dik 1000 nnum "n i k t b 1 p" mn nm’ nVni nrttann mim 

lKfí = 10000 = 10 3 0 

:dik 1000000 rmum "m k i n" Km rrn r6ru rmiro 
IMO = 10000000 = io 6 o 


T^inn nona nvuannn mVn 

noiPiv um nrraa wniann ,nnu inK ii^inntu 'mau/ .nmn miua isma 
T ' 7 '' 73 ^nn bw (r) nnamnrw ,nniK rmn .um riDini ínvnann ,-inr» ^tu 'ybw innn 
. (a) ^w "|nnn nuu/ 1 ? "psn ornai (1) o-níò um uma m<ynj 

]K 3 m mu nariK -pt Tny^ Dijriup^Kn by ,um -p-w i^nnn ‘ynnnu/ bm 

. ibnu/nn mm nniu *7 um nnmn ínniunn nyau 

pVn ,um bp mm "nyn ,um ^na Vnnn bw innn rvww ba , nKT nmy 1 ? 
nnm bm niiyn -puw ;Tmsra nm nmu 1 ? -imn nnn ."imi mina nvmnnn 
.num mu 1 ? Din^ nu/pi p ,um pp -njiyn bw “|nnn nuun 

i , m nnyi miyp m^mi nmna rrnaann i^yn um nipn mm-iK m^m ,p dk 

. num: nnaann i^ya 

Vmy “ji^n bw ~|nnn nuu/ nx .(1 'a nuy) mn 13 by ,bny kih mVinn -jm 
.■p^inn nuip nK rf?non (d) niKn iu/o , a = ird 2 / 4 Knman myyuKn Dmu/rm 
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isnn nu\y bnn bw nuip jik D^nan dnu/ ."p 1 ? ib wvb un 
-p^m bw irmaanm V^iori ,nynx •'D irmaann ppn -pn nKyinsi ,nynx ->d ‘ma - ’ 

. imn rvwb -p3n orna nxyna 



A = 


A = ab 



1 'a tps 


buy “inn 


“inim inn 


*32 Vo nnn 


ir^uon nYTonnn 

nnymio jnròu; innn rtuum ossiia Dinu/ D^n nysm t^nru 

dto^k i\mbwTi ,nunra ^lu/y iawn ,^02 ^íiyy DVymn mx .miumnu nrvua Dmyn 
nyma pom , mriK rmunn Vm bib rnnn D^niu/n D-nnnn rmnb . snt lyosm 

. minn aios m rm^n rvnaannnu; , naponn 

iT nrpom ov>u/am Dianup^Ka mm Tnvy "«pa" iwn , 'n pms ía^Nny ^qs 
nunra 1 ? .mm nsina xm 'bmun dst -nynb mnaanm ,mra sion -p^in 1 ? suma xin 
nnaannn nyp nrnsa ibnwn o st myn 1 ? nrmaann it rtmom nm^Din nmmpVx mns nyp 

.nanv nnaann srrrm DVUTOibxn ^ybrab na .rpm 
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bw .D-rnu; cnn m L ;m ru -pnyrò íai^y ,ruw nriaann mim mm ‘.o 1 ?! ViKin 

. nmw rnnynV bmau/ 'na , Dmu* omnin 

irvnaann 1 ? ;iitk i"m nann rnaun hik nun nnTiKiy ,^«na rim httik mn mima 
riK Di-man mnno» niíòaua .n^uo nnnnn KnpV niama mra bw 
• 20 °c bw rmuaanua nnnxai o°c bw nmananua rròiaon imaannn 

iniKP rwyn .-y^m 'ynn bw_ nnaannn kti prop ~imn bw ,rp^m>n inrmnn 

. 20°c munanua ^"np i nanri nottn 1 nanNu; ,~iain 

: K->n mViaon rmaannn n*pmi ( p ) xin mVnao nnaann bw paoipn piun 

Q x mm 2 

m 

1 nann nuu; , 'n 1 nanxu; ,nnu^a imn nu/yn .^nri íanwia nx :ram uu/ 1 ? 

:K->n rv^naon irvnaanrt ,mx 0.5 x->n 20 °c nnmanua jrnaannni van 


mmsnoa pmu; Dnmn bu? rn^naon nnaannn nmun na m 1 ? ryp 63 nnpya 

. 20°C 

-pnna .pauoanp ,ròa - nnnny 1 ? .mnoi nn ‘nnan yax .nniaipnVx ,nunnn ,tpa 
.ninoiD nnnpi nnnann nnnDi nanynn nnaannn nnann p paaann pVpn ,bp n 

n’bnaon nnaannn noaV ia nxna , 63 mnyaiy n^naon nnaannn m^a piana dk 
nnny 1 ? .'nnumn ninpyna na wnnwnb pnaynn it na->onn ,nnaa iT>nn -|k ,nnT>a nannan 
^xnn .Vnumn nniyyna nxn mmww ,p na nanna ni^naon nnnaanniy ,nunman nxT 
na Dnyiin nunnan ^niynn nnanan nnu/yna niunnnv nunnan .mom “pna rrnnm 

. nn^nu/n n-^ayn 1 ? nmnp napnnb u-ivmwwn n^in 

’sii my»/? nmynuoa pn ,nnnaa m^nao nnnnn bpia-nnan y>bpn nnanoao 1 ? 

.( 2 'a miy) 'nan niynan ,nnnan paa mD’n nnya» 1 ? n n n ■> n 

i-p-^y niamy d 1 1 a a myn xnn pipiam ‘npia-nnan nnanoao 1 ? tpna unnnv 
bibzb nmanyn nvxa Dnwaruwa tmaaa .nnan min -iniyyn ,um iaa by Viin msib 

. -^num ^ayna nmaann 
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2 f y tpx 


.(3'a Tpy) na nvm ik ynp rmn^ niyy nu 



3 ':< TPX 


nu/yn ,]VnTn myynio .«tuo rm^n *7u/ nnruann ,nrK-w im 
-piK nK -ük ,u u d i k “i ^pri ,rnnu/73n “uia yn^n ^nn 'oi ^y p^nnb 

.nvuannn hk pmD d^u^d *p ■j-p- L ?y*i ,TUün ^rau/nn ^aynnra p^n rrnrron t^nn 
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mannn nx pbnn *p .tmon nyna xynj i^nm ->a ,nxaj 3 'j ar»ya piaru dx 

. BC nvnpan pa rtp^nai ac mai pan pa xyrnn np^nau; pnxa uuonxan 

ona npax noma T-p-^y nmyv»» omx ,nns mia nrt niyiap D-naa bw anx no 

. muin 1 ? 

maaannu; ^aa .yiap aaa xart ~\bw payn au>x ,ibnwn b\yn axinn 4'a Tpya 

.anr» wbn mm ^ayna mar’ au>x , (i) mm ,arm nmaa (R) aaan 





nj.a^a I 



5'1 Tl-x 


myynxa . (nanu/n aaa) uuoixa xm ^w payn -\wn ,->bnw n ^ayn axmn 5'a apya 
nntn mm nnyny Da runu/n •p-mi-^yi ->bnwn n ‘aayna mnaannn nx mwb pn uuoaxan 
mar» maaannn nx.pupau; ^aai ,anT> wbn mt mar> ,maaannn nx ‘pnaaw ^aa .‘aayna 

. ana pm mt 


T>‘7ift bw irmunn aiuma 

rrou/rn ,namxa ,viu/y xm aann ,amna mV?n "pVin bw imnaann na^xaiy ma 

. V?u> pnnn 

baai ‘nxm (p) n^non mnaann 1 ? aun orna nxyna ■pbin bw (r) mnaannn 
anr> nmaa mnn p - arm nmaa .i^mn nu/y aann ,amnn bw mVaaon imnaannu; 


.imnaann m 















orroí U) lanxb aun dito nNyna T>bin bw (r) írmianrny ,p ma P^ni 

staiunb baia ,13 dk . (A) ibu> -|nnn nuu>b -ps> n 



[n] mmma "i^mn mnoann : r 
[í2xmm 2 /m] nmma mbiaon nnaannn : p 

[m] nvrmn i^nnrt ~piK : i 
[mm 2 ] mTrra -pbinn bw innn nu\y : a 

naianict Kntma a^ynb ia->by ,mrPKn» mama íaumrwn nam dk t<anb na 
□k , pnabi mynyb ima auw dk nynyb piam -nan ba mpna mmKnnn nvr»mn m 

. piiu/n ^ny ^aun mrrr nrpm mbaprro oanK 

R = p -j- 5 l°] = 

[a] = [fi] :K->n nNyinn myxnyn ariNb rroxai 

soiyvp auwia *y»bin bw ímaaann ru< awnb ima ,nbynb maTan «noian myynta 

pb\y innn nuun ,-pbinn -piK ,mbiaon maiannn 

,a"aa 1 nnn nowi '» 500 íanisu? ,nunna -pbia bw ínnunn nx au?n iKDXn 

.2o°c míDisaoa 


ti x mnr 
m 


_[m]_ 

[mnr ] 


R = 



2 

•aab o ='0.018 flxn ^ ~ :63 nayaw mbn ->55 

1 y 20 m 

0.018x500 _ QO 


mbuon mnaann aiimnb Kiroia pnnb ima R - p a xrioian xuna 1 ia ,, u> , t i 

:ibu/ -jnnn nuun laaiK ,ínvuann d^it* aiwo ,-pbin nu/y lan» ,amnn bw 
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invnanmp •owy ,i»inn m^iaon íirnjunn dk nu?n :Knrn 

nTunsoon pK ük) Vaa 2 iVw innn n»un noa 1000 idhk ,dtk 14 

.(20°C-'? nanan ,m:n 


p 


RA = 14 x 2 
£ 1000 


0.028 


* mm^ 

m 


.DwmbK ion "imnn *o ,hk-u 63 Tinynu; rv^non rrrmnnn mbs ynyj dk 
irvnann ormajnn d^ yvp "iu/ío *yi*iK kptou p^srfr ,nnn j&iio 

* i* 7 U/ ^nnn roun ^^uori 


p 


>d iK 22 invnjnn ür j^p^j-aviD ■nwyn Gwn *1*1:1 idhk hü :KE:m 

.n M oo 0.5 i^u? 'innn noun 


:p> 


20 


= 1 


x 


m 


mVn ^s'? 


— = 22 x 0.3 
p 1 


llm 


,innajnn nrnru iimo ,761» ^u; -}nnn rou; hk nu/rò >on runriKn rmu/DKn 

:* 7 npjn Knoun ku/u hk mu/j .nrma rròuon irvnaann 



t 10 iD-nxu? ,y*i*'p ük ,'paDDJip Vw ")nnn nüu? nR nwn :ioxm 

. cna 5 inruanm 

ip^ p = 0.5 — - ^ m^n ->3^ 

Zü ui 


A _ £A _ 10 * 0.5 
R 5 


1 


mm 


2 
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mimanun nvmnnn mVn 


:Dn "pbin bw innaann by Diy^Dumn Dinnan ,ianouj 133 
(l) Ti^nnn yiin (k 

(a) -|nnn nuu> (3 

(p) mViaon nnaannn (a 
( 0 ) nmmanun (n 

imnaann imty 1 ? mia ,nmrin bw , ( 0 ) mimanun "nanv n ,y 3pa lai^oa idik3 

.n^iaon 

1 -inin ,nnan miaann ,hkt nmy 1 ? .nnnnn nnaann n5ny mimanun n^by Dy 

.min (d^ü^viup^k) moinnm mmn 

nnaannn nru; nK D->a3n uk nnaannn bw mimsBun nipn nw3 

.ono 1 ?* nnx ròynn nanuna nnmanun -\wk 3 ,dik bib 

kih nnmanun Dnpn bw mvnm (a) Kin nnmanun mpn bw bnipnn pmon 

fi 

n x °c 

mpn nK xyna 63 mnyau/ mVn .i bwn (a) nmunanu mpn imm min bib 
imi -jma miunanu mpn maioao 1 ? -o .nma m^o y^ya dk .m3nn nnn bw miunanun 
bw naioao Kiniy t 1 b a b ,bwüb . naioaon hk nwoinn 1 mnnun niannn bw nro 
bw nnunanun mpn ,nnn pixa .nunnan bw nra ima nmunanu mpn ,nunna 

.'jpian bw nm ima Vpn-mnan 

'jnon , a = o nmunanu mpn luauoaipi 1 ^ a a a n maioao 1 ? 
n^iynnwn . nmunanun ni-by nyamn naw nyi3p n^K maioao bw mViaon jnnaanm 
□y marwrf? nany navi nyiap mm 1 ? na«n nnnaarvny ,nmu; n^munna rfrK maioaon 

. nmunanun mu; 

o°c nmunanun .nmunanun ■mw ny nn nmnn nanuna nnaannn bw nmunanun mpn 

a o =0.0043 -r- Kin nunna bw nmunanun mpn 
0 c 

. a 40 = 0.0036 - 40°c nmunanum a 20 = 0.0039 ± - 20°c nmunanun 
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nin-iKnn , mVa D^iamn ,rmiu/ marro Vu; ,nrmnnn Vu; rrmnanun impn 

nnuiQnun nyxa mpn Vaa nVx n^mpna uronu/rtV *rui uk . 20°c rmu-isnuV 
. n y i n miinsnü mnp it miu-isnu . 20°c jon mnVnnnn 

KTt 20°c munsnua mVuon mnjunnu/ ,t>Vto V->->n ■ummiy y;nV mu 
, i°c-a mnuiDnun nx nuuro -iu>xa ,mx Va 1 ? ,nr»u*n V->xin . p., n * 1 ^ SSL - 

, m 

aiyu;a nrmnn •nj*»u/ mm , ao -ny»tt>a rmuiDnun vmu; Dyu; nn -(a ) xin 

2 0 

■ mnx mVuo nnunn Va xVx , tnx mx mnn xV mVuon nvnanrm nxi . a 2 u Ae 

p 2 o «2 0 Ae • nnajnna ■nuu/n mm , p 2 o 
nrmnrrV rmu/ mnn , e °c mnuasnua p & mVuon nnunnn ,p nx 

p 20 a 20 Ae nytya nrmnn nsoma p 20 mnVnnnn mVuon 


20 


+ p 


20 a 20 


A0 


:Vapji ymum poV pmmy iiman riK DTOTnV pnaj 


p 0 = p 20 + «20 A0 ) 

A0 = 6 - 20° nu/xa 
. 120°C mitnsnoa t^b 'ixd mViaon nnunnn nx aum :xn:m 

«20 ■ °- 002 4 «20 ■ O.OTSapi^n 

A0 = 120-20 = ioo°c :xm rmDTSBoa urwn 

p e = p 2 o (1 + aA0) = 0,07 (1 + °* 002 * 10 °) = :pv 

= 0.07 (1 + 0.2) = 0.07 X 1.2 = 0.084 £í2EíÍ 

m 

smunV Vau pV .nnunn ^aaV ]nn xm 
^0 = ^20 ^ + «20 A ®) 


A0 = 0 - 20° :1U7Na 
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. 50ft K*n 20°c mitDisDoi ^cn^ri nu 'imnijnn iNom 

? 120°C -V yun nnonsaom Donrv» ton hpko ,mvnjnn n^nn no 

A0 = 120 - 20 = 100°C 

a 20 = 0.003 -s^ 63 -nayaw mVn 's 1 ? 

•.p'? 

R 120 = R 20 (1 + a 20 Xl00) = 50 (! + 0.3) = 50 X 1.3 = 65Í2 


Kvi 220°c mioisaon , Vp^-üi-o ■nwy ,Dia’n *pa Vu> ínnajnn j<om 
20°C miBTsaoa oiavin «pa 'aw nnannn nx awn . din 100 

R 0 = R 20 (1 + a 20 &9) :K’n «noun «’«*’» DU?:i 

R 0 

R 9n = ---- j^apn xnoun xwm nx nauaJ 

20 1 + a 20 A0 1 

^0 ■ 1 +0.003x200 ■ 13 • 62 - S0 * n °™ °'" m "" ^ 

rrmn -ym 1 ? ,n*mnanun npiyn nKsnna , nvuanrtn -nriv myain nx bya 1 ? irro 

. n^bnwn o^ynio munanu 

: A 0 nK KU33T runriKn Nrrcnan xuna nx ruiw ,hxt "paon 1 ? ata 


Rq — R 2 q (1 + «20 ^ ® ) 


1 + a 9n A0 = -— 

20 R 20 


a 20 A9 R 20 " 1 


A0 = 


R e^ R 2o ~ 1 

a 20 


R 6 ~ R 20 
R20 «20 
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tD^yynKü rvnAAnnn nx A0 rmD“iDDun ■opu/ nx Du;n^ *nD 

. xnonAn "pm u^rppu/ Tiyn nx D^yrfri ,nt ijnDDD mbi Dmnx by\u 


nn^y °c hedh .tnx 30 x^n 20°c nnoisoM ^p^A V*n bw ínvumn :xdavt 
?dik 39-^7 nn5y V”nn ínn^nn dx ,nmünsnDn 


A0 = 


R e ~ r 2 o 


“20 ■ °- 006 % 


39-30 


R Z0 a 20 30x0.006 0.18 


= 50°C 


ó3 “noyniy m^n ^s 1 ? 


:p^ 


nnrmyn xnuiAn . 20 °c x^n xyinn rmiA^DDu dpq , D^npDD hd iy *upoy 

:rnnn , 20°c npx xyiDn rmD-iDDu “iu/xd da rn "iTyn^ ]ru nu/x ,invo 


V - V < X + « 9l A0) 


A0 = 0 2 - 0| SIIPIO 


. 10 ft x*>n o°c micnsücn nunru ~p5uD b\i? ínvnann :XD:m 
,yn'’ ox , 60°c rniDisDDA *p^wi bw nriAAnnn nx nu?n 
0.0043 - 5 —• xin 0°C -1 nunnan bw nYitns>iDt)n oipau? 

r 60 = Ro (1 + oi 0 A0) = 10 (1 + 0.0043x60) = 

= 10 x 1.258 = 12.58ft 


niPDEn ,rmtnDDDn n^by ny http mo^nnm nriD bv; rrn:unnn ,ia“idthu7 ■jdd 
. d 7 *» b 7 b \u nnuiDDu :D^np nnbw rrrnnDnun ^nipn ,tt 

xno*un Tira n t “py n^yj dxa , a 2u = - 0.0005 «in nns b\u rrmnDnon mpn 

L» 

. m ''?'>'ruj nvp aAe -pym inon njnun,nmnj<n 


.Dix 60 x*»n 20°C miü"iDQüi d nD d*itd 5u? mn^Ann :XDA*n 
. 120°c micnsDün didh nnrunn nx nwn 
-T 317 « 2ü =- 0.0005 -gL. •trx-iw ’sd 

R 120 = R 20 í 1 + a 20 xlOO) = 60 [l+(-0.0005)x 100] = 
= 60 (1 - 0.05) = 60 x 0.95 = 570 
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vnynwTb nijmn d v> n niiuisnu m p n mann^iy uwt 

A0 = 6v - 01 R„ =Rq (l+aA0) NITtnaa 

^ *■ 02 “ 1 

, ib^bw tptp A0 nuinn .(rmrnanu n*r»T>) 0i -np? 02 nna ,D"npna 

:rrmn rw bapn xrrcnam 

R. = R q (1 - ciA0) 

02 0 i 


10Í2 ton 20°C nmonaaoa nunna ’?”n bxe mvujnn :Knm 
7 _ 40°C mionsoBA innunn n’nn na 
•p 1 ? A0 = - 60°c nw» , ia , '^n nr mpaa 

R 40 = R 20 (1 “ °* 0039 x 60) = 10 d " 0.234) = 

= 10 x 0.766 = 7.66Í3 

mmsDon m pm n i a n n b w n^uon niiaannn 

20 °c -a nnnnnn b w 


rrrnnanon tnpn 

( a 2 o) 

rròuon rrnrmnn 

(P2ü) 

nmnn 

1 

°c 

Çl x mm 2 

m 

0.0038 

0.016 

qoa 

0.0039 

0.018 

nunra 

0.0038 

0.028 

□TirmVK 

0.0037 

0.065 

ya k 

0.0050 

0.1 20 

Vx-ia 

0.0042 

0.115 

'pina 

0.0041 

0.220 

rnaiy 

0.0060 

0.078 

‘jpn 

0.0030 

0.100 

nru^a 

0.0045 

0.055 

poaaiu 

0.0030 

1 .000 

Vp^a-mia 

0.0002 

0.400 

pVpri 

0 

0.400 

ymjn 

0 

0.500 


0.0020 

0.070 
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rpbnu/nn ma^nnn 


wnbynb . ibnum dit Tibirò nmnn nj-on riK mjan tjk nn^in nwz 

.n^nnj mmVm ,Diyvu Diai^wbi nmna mmbnn ,Di 3 iu 


nvuannn bw nmsin jòn hjik (g) mio poj nniN .rro-òwn ->3 ,n»V? ima 


muim 


1 

ü 


mmbnnn mim mnn 


[ 0 ] 



. (R) 

íort mnaannn nmmi ^iKin 

. "wn" 


- "mn" nrpma mm^inn : g 
[ fi] "dik" nvpTO nnajnnn : r 


.oiK 5 mnajnn i»k Vw mirVian nt< awn tNnan 


G = 


1 

R 




ni^ijon nn^inn 

bw nmsin k^k miK , (y) mx3 poj nniK ,nmn b\u .m^naon mmbinn 

imbuon nnaannn bw it 1 ? nmsn mnn nmprm .m^iaon nrmnnn 


1 

Y =_ 


1 

p = 7 


x mm 2 


m 

m 


S 5 x mm 2 


nrpma mbiaon mnaannn : p 
nrpma rnVron maibinn : y 


nu iu?n . 0.4 — x mm N’n rjaaa 'jw rn^iion nnajnnn :Knan 

m 

.ht “iBin m^iaon m^Vion 


Y - i = 1 =25 m 


p 0.4 


x mm 2 
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□ono (G) no^inn mVjn ,y>yra b^n bw , (r) mtiann 1 ? nnnn 

:DiK3n 

.-pbon V^na-piK (i 

.■p^inn V^nn bw innn nuu; (2 

.y^TOn ^on ’iw iod “imnn no (3 
. -pVinn b^nn bw mnn nnn (4 

onoi .ni^wn nmVwtfn innn mwb ~iun oito njorru bw nmbmn 

.^nnn bw mo^in miv nnmstwn vrbv ny . otik 1 ? ")0^ 

n^TiN 1 ? i» 1 ono nxynj mruann o ,mV? ‘ou ^on nrujnn 1 ? omru dk 

:~innn nuu/n rvbuon ma^tnb "|isn onoi 



. n^nu/na niD^mn kudo rrr ayp ima .unso maonn ,ponoa 
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a pns 1 ? rmym didid m^Ku; 


Vniym n k ;n: 

• ruiDj inn nnx pt TO,muwn ison n^Kiy ,rn , *TD itònu/ tpix -pjQ^? 

nK mim pn nnx 1 ? .tidj rp by nmx poVí .ruiart raiiynn nx -nrnb yby 
-m/K imnn -i^ pin rma ny y\ipb ->33 paon tpon rvmynn .maiu/nn ny *y>rvmiwi 

.mn 1 ? 

:Kin ir>V»um rmunn (1 'j 

.cpjntjp^xn bw nyiinn mT>no nx tp^an ,Dnm (k 
.D nrn na’!?'? 333nn'7 3ainn bw mom (3 
• yu 1 ? trjiaupVxn nx yVxan mun (3 
•T’?i» TH 03 t nnnt 3 u>bx > 7 3ainn b\t? rrojn (3 

:Kin "DTK" nrrunnn mim mun ( 2 'a 

.Trw 3 sax cnr crim 1 ? 7n->3 iam au?x ppia bw ínmjnn (x 

naitnsaos , 3 nx 3 "aa -|nn noun 3 nx 3 aa -pita 3P1» bw mnunn (a 

. o°C 

rniDTsaaa ,V'aa 1 lannyy ,a"o 106.3 331x3 n , so3 nay bw innunn (3 

. o°c 

. 0 C miD 3 sao 3 , T'aa 1 lanrui? , 'a 1 331x3 n’303 3 iay bv? imisjnn (3 

n^in bw 1331N m ‘y-mju/ “?33 (3 'a 

7 ini 333 nn 7opn (x 

. ini 333 nn '733*3 (3 

:T»Vm b\u íann nuu> nx Vnajuy ba ( 4 'y 

.rumyn xV ini 333 nn (3 . ni333nnn 7 Dpn 73 (x 

. 3 1 ' 7 ian 3 »!) 3 ain nrxa ■oVn (3 .ni 33 jnnn *7333 73 (3 


.ini 333 nn runwn xb (3 
• 3 , '?ian >wy 3 ain nr>xa ■>i' 7 n (3 
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Ynmnj mTunn ->by2 nn d^ti i^k (5 r 2 


. D , pT1 0’IXp (j 

.D , ayi cpnsp (n 


,D’pll D’DnK (k 
.o’nyr D’ 3 ns (2 


?nrm2 nmjjnn nVyn nn n^in i^k ( 6 '2 


.□’pm o^nxp (2 
.0’ayr o’isp (n 


.o’p-n Dons (k 
. o’nyi D’Dinx (2 


:nx n^non nmn bw n^iion mnunnn (7 '2 

. 20 °C nmonsaDn .noinn ínixo ’iwyn ,finj -p^ra bw írrmann (x 

.^uon i’?pxi >»'7 isinn nniinn p>n nwpn (2 
,narnn íniso ’npyn , n"aa 1 inn noun 'a 1 iniío •pVia bw inniann (1 

. 20 °C nmonsatn 

.onrn nasry 1 ? nnajnnn pa o^pn nwpn (n 


:nnu;DKn n^w onmn bw nrbiaon nmnijnn ny-p ( 8 '2 

.^awn Dar na^r 1 ? onmjnn nK nviwn’? (k 
.- pbran ’aaaa nminnn mVn nx nynV (2 
.nna nipa 1 ? nana os ■pViaa onr® onrn m< awn 1 ? (2 

. na^xna nVao panV (n 


nmn xm mo -j^in (9 '2 

.nmo2 n’'7i20 nn2jnn Vya (x 

.noraa n , >'?r20 nnaann Vya (2 

njnrra nj^x n i 9 r 2 on irrmannw (2 
.pnjo^sn Y’S 2 ,’ai 2 , n”j 1120 (n 


67 






nmn ion yna yb-\n (icra 


.□”u?3in 0’Jinop’?t<’? nnya jnu írxu? (k 
. Vau?nn n”u?yna ia o’u?anu?a ]’nu? (a 
• o^awn 0’Vjya 'au? crnp njpnnV ia a’u?anu?au? (i 
.morp nmai nniann Vya (n 


pa nunrm niu/nriuan bn\un impa (i i 'j 

.ajja yaan ’VyD»a npsia n»im (x 
. m^vra nrnaaa yaaa n’-ixa nu?n-un (a 
.rporr> -paa m’nai aio -p^ia s’n nvinjn (a 
.pima D’iipa pnan 1 ? jrpji onanx nyax (n 

:-a rrnbn 761» bw inrmnrr (i 2 'i 

• iVu? -|nnn riDu?i mix (•pVian a’B (n 
.iVu? innn nou?i iamx , rp^iaon innjjnn (a 
• "|nnn nau?i lamx ^"aiaon i^píra (i 
.ona cnu?:t mVn nj’io nyiap H’n nmannn (n 

H^TO bw urmjnn (i 3 'a 

• 13nn nou ?2 xb -\x ,ianis<a mVn (x 
• innn nou? 1 ? nu?’ ornai -ima 1 ? yisn on’a rmaa (a 
O^nn nau? 1 ?! -piN 1 ? iisn ama nxsaa (a 
Onnn nou?V -psn Dmi -piN 1 ? nu?’ orna nnuaj (n 

:T>‘?TO ‘yiin bw imiK n« D^aa dk (i 4'j 

•° ,,l7S3 mniann oi Vnan (j .o”idb Viaa ny innaann 'anan (x 
•D”3u? ’B irmaann ]opn (n .íann anrn na’nt oa 'anan (a 
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.*no*ip yiiw* (} 

.-ncnp y nn*» n'? yisn orpn (“* 


-.nK^ru "pbnn *7UJ wvujnn (i 5 r * 

.ntnp'? iu? 1 onn (k 
.ritnpb -pDn orna (a 


«jnn 'yw innn nuu> nK u»w ■■d vnjpa dk < ,b 1 
.□^w *>9 invuann |üpn (k 
. ü^ju? mmjnn 
.nyaiK **9 mviisnn 

.dith ■nrw'? QKnna mvnunn nunwn {i 


. **3 ímiwnn 7Dpn (^ 

.riyanK 1 d invuann (^ 


•ybv* bw runp nK tn*uu/ ^ DK 0 7 * 
-»9 ínvuann Vin (k 
.nyaiK *»9 irvmjnn 7opn (a 


ijvnunnn >0 "W ’= r»v ™ d» o^w * rVm Vw w» n« i™ °* (.8-. 


.nyanx '2 ppn (* 
.o -,i rtf ’S ppn (t 


. runwn kV (n 

qiiju; ">d Vnn 


.nmn m *** — V" 1™ <"» »*" ^ ^ 

.ij^n ivrbv m pym -»au>n Vuy n^inn nnK 

:K in -irvpn naupn nvuannn Vyn ^nn 


.'niyn (* 

,’yiain 


.•«aa^nn (> 

.nnann nnw onvi^w ^ 

*, ,„ OT prinn >y -mnrt vo . 3 m, vn -p* n K *»®n ipnm (»•• 
i7 fy K o-niru; npy .3 ->d p m moí? nK ^'r^xn D^nn 

I — nnnm (j .ninwn x*? ipn nniinn (k 

,\J 3 ’d niDp ipn nnann v 

/ 3 ir) Tijop ipn nvnmn (3 

,9 ’d niop ipm rmiann P 
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:Kin nmna 'yyn nmn 


(32'J 

.0”WBin D^TlDpVxa *71 O»"" 1 (*< 

.o”ii7Sin o^nopVKa mwy ,imn (a 
. Vi^oa 'jnop^Ka i’»y , noin (a 
.'7i'7oa nnop^iu >1 , lain (i 

:mnnn bw ms^Vnnn .nnuiDnun rn^y ny (33'a 

.narwa ru’x (a . n^iy (x 

.nnaanna n”! 1 ?!! (i .mm’ (a 

:-a nm^n min bw rn^iaon iro^mn (34'a 

.-lainn rmaann (x 
.iainn mmVia (a 

:ru<yna ^mn rvDiVinn (3 5'a 

. m^iaon nia^iaV Tisn ornai .ynxbi -jnnn nouaV mm oma (x 
."imx 1 ? "|isn on’ai ,-|nnn nouaVi mPiaon nia’’?ia’? mm oma (a 
.-)nnn noipV iian ornai , ■pix'?! mPiaon ma’Via’7 mm oma (a 

maVa mViaon nio’’?iaa mi *711 i’’7ia ’?”n bw mmVion (i 


.o”\psinn o^nop^xn nsoa (a 
.'?i’?oan 'anop^x *i9oa (t 
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n i i v 3 


..63 nayaw m5n iryn (x :nnyn 
20 r 'C -9 nman nnonsaon nx on^xa fxw mpa 9an (a 

-)nn nu\y byi t r>->n ipmn xvn nun 800 i:mx dk ,nunra 'ip bw írmunn rm (1 'j 

? 20°c nnunDnun ,n"nni.5 

?n"nn 1.2 •onn nu«n nun 100 mmxu/ ,‘rr-D bw imnxinn nn (2'j 

p^n mnn noun nun 100 mmxiy ,mu\y nr»r»m^x ‘rm bw mruann nx nu/n (3'a 

.n"n 2 xi v»nvpnu/ 

. n"nn 1 -onn nuu; nu/x ,n"p 10 -pixn nunm bw wnjann nx num (4 r a 

nmunnnun ,n"n 8 muip nu/x ,n"p io -pnxn nunra bw inrmnn nx num (5'a 

. 20°C 

n"nn 2 mnn roro n"p 0.5 "imxn nunm 'nn bw wvnann nx num (6 'a 

. 20°c nmunsnun 
Pn^uu/ is mmx nx bnaj dk .wnajnn nmn nn 

mmx nx ‘nmn bi bw mmann nn ,dik 0.32 nrmnn r n 5 bw ‘nm yvpb (7 r i 

?nun 375 

ínmxi ,nmn imx nwn ,nnxn m -\->b-m D-m^nn .mx io -p^in bw innunn (8P 

.nuipn n-»ynn muip ix ,*vnx imx 
?unnn i^mn nnwnn nmn nn 

r>K nn rrnaw m ipn "jmx nx DVrnjn .mx 8 .•ònum ‘nynn ,ip bw inrmnn (9'J 

?ipn mnamn nmn nn .n^ou/ m muip 


73 





,-imy "oj by iim V^nn .n"n 0.5 nuipn pVp’’! 'nn myvnío uuoiki D^m (10 'j 
nnmn Vn yiiK nK uuDiKin b\u mrrnnn nvuannn nK num .tido min nu/yn 

.600 mnmnn nsom n"o 20 kih 

.n»n 0.5 nuipn nunra Vm ^si^n ujunnup^K bw bibv (11 'x 
.n"n 50 Km nyyinn nnnn nuipi 500 mnmnn moa 
. 20°c munanon nrmnrt hk num 
.nysiao n3’iD bw nnviK hk nPmn num :nnmn 

.-i»nn 1 íViy ~|nnn nuuny nunra mnmn 1000 rjSibn uxmnupVK bw b">bo (I2'i 
nniann m num .»"n 50 mraan muipi n"n 110 V^on bw raiymn nuipn 

.‘rbon 

d = 50 + 11 0. = 80nmi nysioa nnmn bw mtnp nK nVnn nu?n srorrn 

nuip Vyn -nnn imn niyyn ,iw by n"n 0.3 nuipn nunra Vm t^Dibn b">bu (13 'a 
.100 mnnum naom mnmn 125 nnnu; ba .»"» 15 mym 
.n"n 85 raiymn nuip dk (‘nbon nrainn nK num 

ínnainm n"nn 0.5 mnn nuu> ,iun 80 ínmKU; .‘nm niyy nnnn ir>Kn (14'a 

. 20 o c miunanun ,dik 64 
.nPnon ■>s’? nnnon no nK ynpi raPuon nvuannn nK num :nnnn 

5n Km n"nn 1 .8 ^nn nuun nun 500 -piKn “p^in bw írmaann ( 1 5 'x 

7-p‘nnn nu/y min nr>Kn 

?n"nn 0.1 xbw innn nuun dik 230 innunn dk .bpra mi: bm bw mniK nn (16^ 

qs 1 ? 1 ? mn niunn ,n"nn 0.3 bw inn nuu> ^yn ,nu;ira b->n nurs rron (M'x 
?dik 9 nmn mnaannu? nan by .uiamnupVK 1 ? 

.dik 0.5 Km 20°c-3 ínnaanm n"n 2 nunra bm bw muip (I8'a 

.^inn *ynK nK num 
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jon 20 °c -2 -im-ujnn dk ,*u>» 500 yruo ,bp ->: bw innn nuw ima ( 19 'J 

?dtk 50 

?dik io inruann dk ,-iun 1000 yiva nunm bm bw nuip rro (20'a 

ruD by ,-iun 200 -dtiku; minmibK bm bw innn nuu; nrmb imy rra (21 '1 
ib\u innn nuun um 200 ■otikuj nunra V»n nvuannb rrnum irvnunrnp 

. vmn 1 

,nunm bm bw viuipn ,uv^mbK bm bw nuip bru min 1 ? -piy n^nnK nnan (22 'a 

?rmijnn nniK -íbyn run by ,i" nK miK ^ 

. 60 °c munanua nunm bw mbuon muannn m aum (23'1 

. ioo°c miunanua DTumibK bw n^biaon nnunnn itk au/n (24'a 

. 80 °c nnunanua 103 bw mbnon nvmnnn nK aum (25'1 

Dmmn irt nruann . 600 °c ny Dnnnn .bp-u-mna nu/yn .mnm tyu ( 26 'j 
■ onn nuu; dk .nimnn «yu bw b^nn itik ínn .dik 50 Km it munanua 

?i"nn Q .5 

. 600 °C -2 rpbijon nmannn nx nbmn au/n :nann 

,niK 80 min 1 ? rony 420 °c munanua wrtunnu/ ,mmn evu nmab (27'1 
.n"n 0.5x0.3 Tmvrmu/ •uabn ínn bya pbpn bma D^umnum 

. unnn b^nn itik itk au/n 

.dik 20 Kin 20 °c munanua nunra bm bw wrwann ( 28 'j 
. 70 °c mnunanua miunn dk au/n 

.-vmn 1 ínn nuu/an aun 200 ituo pauoanp bm bw inrrnnn nK au/n (29 r a 

. 80 °c bnnn bw munanun 


75 



? 80°c nmunanua ,n"n 2 nuipi n"p 1 -piNa ^ma ‘mn bw mnaann nn ( 30 'a 

in "innn mrnnu/ .mbn -|nn Vya , *7p->j mna ^m bw mnaann nx au/n (31 'a 
. 320°c nmunanun .nun 50 aaniio n"n 2 xi 

. I00°c nmunanun dik 26 «m t^to bw mnaann ( 32 'a 
? 20°c nmunanun i^nnn nnaann nn 
. R20 niu/mV xnoian Kuna nu nau/ :namn 

,2000°c nmunanun dik 100 mnaanm luoaaiu mu/y m^nu/n nma bw un^n ^m (33'a 

? 20°c nmunanun un^n Vm nnaann nn 

,nmunanun nn^y nnnn .dik 8 Km 20°c nmunanun 5 i-q ‘mn mnaann (34'a 

. mx 1 0-b nnby nnaannn dk 
. AG niu/m 1 ? snoian Kuna nR nau/ :namn 

,b^bvr[ mnnnnn nniò .mx 20 nmn 20°c -a nunra b^bv bw mnaann (35'a 
?‘m l ?on bw nmunanun nn .dik 22-b mnaann nn^y 

□k ,~\bw nmunanun m m^yrò nmn °c rinaa .‘zpn-mnn qsi^n naa (36'a 

?ife tan nmnn mnaannn ma->u/ 


_®L 


= 1.01 


nnano rs :namn 


.dik 2 Km 20°c nmunanua nu/a na ap bw mnaann (37'a 
? o°c nmunanua mnaann nmn nn 


innn nuu/ dk io°c -i 2o°c nmunanua nunra ybv 2 bw mnaann rw yap (38'a 

.n M p 120 laniNi n"nn 90 ■ftw 
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•Jityy ipn .npn p"iy ,nnn npn Wiijn .^nu/rt biyn nNinn 6 r i Tpyn (39 'i 
.lun 25 Kin pnyV nim npn ps pmnm , n "nn 0.3 'òw -|nnn nuuny nunm 
. -30°c munanuan 20°c rrmnsnun npn nruann hk au/n 



6'j n’s 

.'|tik ’nw dPvi -ou? 'Pia ípnu? pa 1 ? 2b cru? :ronn 

nvnann nK au?n .mx 60 jon 20°c rmunsnua paipn Pn bw irvnunn (40 'i 
. a 20 = 0.0034 ~ :pnj . I20°c nnunanua Pinn 

nnojnnn nt< au/n . lOfi jon 40°c n-nunraua nunm Pn bw wrmnn (41 'a 
. a 40 = 0.0036 :pru . ioo°c nnunonua 
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^numn nnnn - i rid 


unan 

my pau; ma:» 1 ? tn^y j-p^ma ^num dit nnam pnbu; , 'a paaa wa 

.Dvtyaan Dmaupbx nana unan n^pm ■pbinn myp 

- 3015 iPTsn nuo -jan nxyina arun V?niynn aynn nK n^an ux 

.d •» b k ■> y 

pun pyu ■uum mm pun pyu d rm anx au/x .ama nu; um una u; nu: 
myynxa nmun uu; nx aara nx .D^xmma unan □■>•>? nmun uu; pa .-b-òw 
.□■^xnuman unan D^y» au/x ay .^num Dat aaaa maTi ,*pVin 

DuaaupVxn bw onyun Dana D^xryjman unan nx mxab ,p dx ,pu 

.“pbin bw aaaix 1 ? 


nnnn rman 

□nu/Dinn Dmaup^xn nx ybxnn naun xm D-^x^yjman unan ,ua<nu/ ->aa 

.■p^rç bw íamxV yu^ 

n^x-nramB unan x^x mx , (u) uimou; "■> b n w n n n n" aunnn 

t^nVaa ^nu/nn nnnn nx anu -p 1 ? •»« .nmpj mu; pa 

bw uaaxf? yu 1 ? Dv>u/sinn nmaupVxn nx y^xnn oaun xm -bnwn nnn 

.a^m 

ia mar .-jiVan myynxa pma maamnn ,nmpj mu; pa nnn aany aay ^a 

.Dam nnm poam ,rmnn n^ym Dya ,Dat 
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'nynn mirro mimai p^num nrro nw , "n n n n p n" bw Tptn yo 

.ymb nronup^Kn hn y 1 ?Kn ran m.io i^num 


. mT> pm ■'bnu/n d~it Viyna □titi ,nnv> nui mm nnnnu> ^pp 

ny^tro nm npKumuj rop .i^n^nn ^lynp yro 1 ? nroTiup^Kn nK ybm nrron mpn 

yrò 1 ? ,nnn mpn bw , i^nu/nn nrron ni< mwn 1 ? pro .nro nniTyp yro 1 ? nmn nt< 

.■•bnum yròp nnn 1 ? omnnVi ,nro nPNuro 


iVnu/nn nnnn nT>n’ 

. [v] nnmoi "u b i i" ion ^nwnn nnnn nmm bw mron 

mmnn -pn ,nriK "-isnx" my>wp pnt pnTnn ^numn nnnn xin nnx uVn 

.nnx m pik" np 

T>pnn you; mpm ,mx i immmnu; ,pny nyn ^num biynp nxr ,nmx mm 

.(i 'n ny>y) nsnK i mnn baynp pntn nnyiy .u^n i bw nnn in® 

mmnn p ni uronu/rf? □'unu 
u V 11 'b i n im u^nn mVnn nuup 
. u b 11 b 1 p-i 

(u^n-iVro) 1 mV = -j^õõ v = io 3 v 

(u'?m I ? ,, p) 1 kv = íooo v = io 3 v 

n u; •> nnn ninipn 

.nnn mpn t^x nnn 1 ? ur» ,yipp pnT pinT -1 ■'bnum Viynpu/ mp 

Kin um nnn mpm ,ntn dit nnnt pmm ,nnn xin "n w 1 n n n" 

.nw nnn mw v>pnn y>pu> ,nnn mpn 

tnr bw min mxn 1 ? nnnn ,w nnn bw mm niNn yrom 2'i uno 

. (1 3'p nmy nxn) nun 

.ü^n 3-b mwi yipp xin nnnn ro jPwn mx 


1=1 A 


u=ivi=- 



R=1ft 


1 • t m 
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. '3 pnaa unam wik -^nu/nn xnn xm ,-»nva uwsn ,-wn nnnn mpa 
.cro idjd n •nviniu/n nx mn mro ^mpan -|x o-^awn D->xn bv naw naio n-myn 
trivanipa it na^oai mom "paj xm rrr ma .abri 1.5 xm m non Kn bw nnnn 
irm ?->sTb pvo ^ nvnm n->xn ison maa-na mWio .('a pis nto) m^noa 
.u^n 4.5 ,6 ,9-V m^iD p mbaipa mb^io .ini’ d miai nmna 

. 3 'n iriya Dxyaia mbVio 1 ? Dmaoian naiamn 

J+ j*- i- 

s f- 4- t- 

3 tps 

iayn Vu? xn bj nna .cnxn D^uari Dmayan dh w nna nvnpa bw ~inx no 

.u^n 6,12 ,24 bw Dmna 1 ? n^iia D^aipan nmayam ,vb-u 2 xm 

. ni^Vio pam^ D^aipan nVx 1 ? qttt , amaya^ amaoian naiamn 

.Diaaoian nanamn rp^i aVn 6-b naya yaia 4'n mara 
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mxa 



4'i -irs 


"tu/i dit 1 ? bbirro" mnpn m^nu/n ruion myynio dí pisn 1 ? irv>a nun nrm 
'jTipnu' nbm Dirima ninnnn omaiyn "iu/ks ,m uramyn 1 ? Dnrrun (mn tnT 1 ? Tnnaa) 

.Dn:ym m^bio myynK:i p^an^ 

6't ~rpym .u^n 1 2 -b "nyn i^num ^ayn bw nnynn yjsrn 5't *rv»ya 

.u^m ioo-^ (-iwm) bbim Vron ibmm biyn bw Diunn y>Din 


r 



12Vl 

I 


1 

0 


5'T 1 V>S 


oaoian 7»->on 
. hip mr 1 ? VVina 1 ? 



6 't tps 
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nnnn ■>mnn 


:nm mrmn TOirm rwnbv yap ^Ki^n Dnpnn yon 
o - 50 v ni<n -)toj nnn 

50 - 1000v -pn:i nnn 

1000 v -b Vyn moa nnn 

írVy -}K ,Dmm ninnnn rvnm ,50 - iooov mnrn nwiynn .mnnn omk 
tyuí? runo D - mnn nr>K ht mrmn D ,, 'nynn Dinnnnu? .nrnn ru^K n nnin 13 .tist 1 ? 
dvü^ b^by ,i3nn ima ik 100 nyun nnn i^dk in (“nnT 1 ? mu?n .mKn 
.mrfrup t^K nwion nnp^nm mnyn tn^n m^von mysinV 

upVy .bVn 220 bu> im^n nnn .c-run nnn 1 ? ,npson uyua Vnumn nnnn 
ny yann Kin^n yjninb um nnin pion ht nyu/n nnn ■o ,mun mu? pu/Vi tdt 1 ? 

.‘ynu/nn nun 1 ? D"nmnnn ,nmnn Tibn .nnriK bm/n ■>m:n ik D^n 

nnyr>m □•namnnn bnu/nn i-puom u^n 110 jon nT-an-myiia nunn nnn 

.nt nnn 1 ? □■nynn nnnn mynto 


■^num nnn n-rnn 


nunubri ik nnn-in -mpn -nunn myynto nmn 1 ? pin ^num nnn 

.(7'i tv>y) 
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.rrrnn i-puaM pin pnnn toj ínViys m< -nw< .i^ntyn pxun •oja -nuonn 
•mu/ pn mnvn ,^numn rmnn riK piynn ,ainm mruiv mb •nyn -punnn rmna 
Tmr b D^iynwnn .D^pnn nw D^iyn -pu/nnn byn .-nu/nnn "Qirro imVK , nrn pjn 

. iVnumn byym -puonn 

VPpsn "»pk >nnn nn -oiro m .^ntyn ‘nyn bw cunn D^ton uk 8 'n TPyn 

. nVVion ipnn pa miu/n nnnn nK *mnb 



8 '1 irj 


:2b 

lairro nnnn m bv iar>nn pmn 
nnnn mpE> bw -> 3 T»nn pnnn iva 
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i pnD 1 ? oiro mVKP 


Vmym n« in: 

.naiaa ima nnx pn hvn ,mmiwi ^on rfaxir ,rrpia m^xu; ioik tubV 

ru< rmu;n pn hin 1 ? .tibj cp nnl,< P 0 * 71 .nroan Trnwnn nx firab T*^y 
nu/K "imnn i 1 ? pnn nna ny ynpb ^id ,"iBon nion rrmynn ,mawnn Dy ■prvDum 

.mn 1 ? 

.•»T»_^y ny»V jrpj n^xiarauiB uhbh (1 r ~\ 

. nvnpa ’nir 7’a cp^irBinn □■uiiDpVxn na’!! irnsn nrí’ (x 
. Pairnn Vayaa ’isan , posan nrpao (a 
.urn Pairn ]yoaa "pVian n^yo (a 
.•>Y>Vir Pairn ]yoaa -pVian na’yo (n 

:riK xuan ibnum n^x^vauiB unsn (2 r n 

.o’3yt>a Vir n”mV ix na’iraV x’aan man (x 
tiw 7’a cp^Din cranopVx Tiama irnsna nxsina nxian Pairnn axan (a 

. nrnpa 

. "pViaa onr 1 ? Pairnn onrn Vir ruíam (a 
.nna npaa o^isan ,0’anDpVxn maa (n 

ikti "ni^oyauis unsn" aunnn nnan (3 't 

.nnx n->aira d nr npa 711 □ •naiyn .o-unDpVxn nsoa (x 
.7>Via Vir laninV yuV □ •unopVxn nx nxVxan na->on (a 
,pT’x asaa omx ix’sim 0 ’BIdkV laoiair (□■unopVxn maa (a 
.-pViaa □ •uionsm □■unopVxn naoa 7’a irnsn (n 
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:Kin 'bnwn nnr) 


.nnip] w pn ur idh (k 

. T 1 ?^ o^niDpVK dq^-it yaian oiun (n 
. 0’O*>'7 i;d'? onino "isinn oTnn (a 
. nno mpo *?d *?u? mmn (t 


:K*>n ^Eu/nn nnnn rnian (5 r n 

.oirn rant^ n:unDn onin (k 
.nrnpj pn cp^iPXHns unsn -íxrn OTun (n 
. T 1 ^ lanK^ vm *? 0MnopVxn dk y^Nnn onjn (a 
• tdtik'? ^numn cnrn mmr nys-in (1 


:myy)3Kn ny^ ]nn d^ytop^k nyun 1 ? nn*>o (6'n 


.p-ix (1 
.nna mpa (n 


O , '?' | o (k 
.'jipxjdis (a 


:N->n ^nu/nn nnnn rmrp (7'~\ 

.ym (a . nsax (k 

.D 1 ?!! (t .pYip 

:íon "ubm" ^niynn nnnn nT»m rrrun (8'n 

.inK oiK na nnaann mx tsbk ny»wn oir cp-itan nnan (s 
. nna npa 'iw rpm pa rsan , oPírsjBian wnsn (a 
• nnaann *73 pn inn naax ny^wa dit onran nnan (1 
• D’?!! 220 *on ia*?® n^xnnn nunn nna (i 


?yoan Kin ud wn min (9 'n 

.B^iia n*?na m’n-> ton nsann (k 
. üVra naop mm’ um nsaxn (a 
. nrnr nnm’ |n B^nni -isaxn (a 
.omiOT 1 ? pxi niarr niysin o’a”xa DVnm nsaxn (n 
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1—•l , l , l—I 


:Nin "lur-uVn bw mpan (10'n 

.'nyan nna o”p dn (n 

.•«Vawn nna ina 1 ? (a 
.o^fcoxatns ma 1 ? (a 
.-mo is mns ’Vawn Mya os jmson’? (n 

?->‘?num biym "iunu‘?n nann iro (11 r n 



sbayna 'bnv nn nnnn nVtinn n»onrD (12'n 

.■'bawnn onrn naxiy 'nrn (k 
.^B wnn onrn naxiy 7tDp’n (2 
.naPa nnijnna n , i l 7 n xvi ■o ^Vawnn onrn nasiy nanwn n 1 ? (1 

.antn naany 1 ? nnan pa nu?p px (i 



















oiN í7in - n pia 


nnunnm Ditn nnny ,nnnn ya ~iu/pn 

ion nnaanm ^xim .nruanna miVn ^nu/m mm nnyiy ->3 , '> pis^ nrxn 

biytn nruannn nx b-niaw bszv nn ,tnm nn-nt 1 ? nnnn 1 ? nmnn bv njiann 

i3N .mm nnyny ‘mm .nrnannn nx y>up:ny ‘733 ,n3->o nmxn .mm nnyay ppn 
.nrmnn 1 ? -yion orna nxym mm nnyiy ->3 nm^ □3o l 7 

nx mmn nnnm V^xim nnnn mi^n ^nu/rm mm nnyiy 'o , '1 pi33 irxn 
mm nnyiy buri «nnnn nx ^tuuj Vnnw mn .yu 1 ? DmnupVxn nx y^xnn DTurt 
ny> orn 3 nxyna mm nnyay ■o , nmbn D3D 1 ? ima .mm nnyiy ppn .aa^upauj V33i 

.nnn 1 ? 

nnyiy , (u) i^numn nnnn inmain mTwpn Dinna nwVu' ,p nx «ía^as 1 ? 

,(i'nw) (R) nnaannm ( 1 ) mm 


i. 



1 'n tps 


DiK pin 

nnyny , nnnn y>3 nypn 

•>-r>~by n3in nnaannm mm 
by ^np pinm "mx" ixpn^Qn 

nnw 


i^nu/n ‘yiynn mm nnyiy 
.mnaann 1 ? ~psn onm rrmb nm omn nxyna 
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i T D •» J 


mK 3 tirvnunnu/ Dnaa nu? .u^n ^2-b^ uVn 6-b nnn mmpn nu; umunn 

.niT nn p UDI ,D1K 6-T 

DiK 3 mruannu; uai ,mT-m f uVn 6-b nnn mpn Vòni nu/x ,bxyn tou (k 

mm-nn\y .nava . (2'n *my) 

.nsnx 2 p->y> 



rpa-m nam nx nny tpbra 
6 mvmirnv nan nx tmpnn 
ppi mmw nnrn T>n - mx 
. (3'n TPy) nsnx \-b 

bvn oyw dwi ux 
.mm nnyiy naup nvtunnn 
bw Dmnyn nx pau/nn npa nx 
■nn ,onnm ^un rrmnunnn 
nnní 1 ? nnu rmaannn n^san 
. mm nnrnn 

ymnn ,b\yrb mu/ omnj (n 
baynn nnm mrn .3'n nino 
nx nny tp^ra . nnnx 1 xm m 
nx ‘/jynn ibwn nnnn npn 
. (4'n Tpy) uVm 12 bw npnn 
u^n 6-n nnnn nb*nnu/ .nxm 
nnyiy n^jnV mm ubn 1 2-b 
ix ,nsnx 2-b nsnx i-n mm 
nnnn n^nnn :mnnK m^nn 
.mm nnyiy nVsan 1 ? mm 

nnu/pnn xnoun nx :m: 

.mnmin rwbu> pn 


nxyna mm nnyiyi ‘mxm 

n unbxv pn nnu/pnn xnoun nmn .nnnnrò -psn onm nnn 1 ? nun orna 
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tDinTun 



[a] "iDDN" nvnma ^bnumn Dam nnyiy : i 
[v] "übn" nrnrna ’bnu/nn nnnn : u 

[fi] "Dix" rmTPa mbnu/nn nrmnnn : R 

nnnn n-nim nu/xa ^bnu/n bayna mm nx au/nb bau it kitou myynxa 

. nrmnnm 


.abn 12 bu/ laxo •>T>-by ttib gin 6 ínnunn» ,pas :xmn 
.bayaa oaim Dam nasiy nx num 



au/ra piyynxa ,manx mxnou mu/ p^nnb baia xnoian xuna ti:pu/ mi-by 
nnnn nmra a u/k a .maaannn nxn jmnaannm mm nnyny nmnj a u/k a ,nnnn nx 

.nam nnyiyi 

:nmn nnnn anu/mb xnrnin 


u = IR 


innaannu/ aaa -|aa asax 5 bu> nasiya üar D’aran nnan ma :xmn 

? o ix 10 


U = IR = 5 x 10 = 50V 



:nmn nruannn anu/mb xrenan 
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nasiya onr iam q’-ito D 5 n 24 rnywa nno dx ,7313 bw mnaann no :xwn 

?nsox 0.5 'fw 


R 


U = _ 24 _ 
I 0.5 


480 


niT-im nnn-in myanata nvuann rvrnn 

•p uwb .pny bv nyvp Ti^nn miTunn nK mn 1 ? no nw pin m ^yjb ]rr»a 

. ( 5 'n *vpy) mt-im nnn--ra byyni uiibvmi ínu^o nnn -npn 1 ? pnyn nx nnann 



.bayna mm nnyiy nK mn mrn tm , bxynb pmonn nnnn ru< tnn nnnn-nn 

,nnnK o^na ik .nyiT> (r) nvujnnn nK nu/n 1 ? ns dik pim ~nynb ^au 

. Dirn-TB bw nxnpa nnnn-nn bw ruonpn nK pbnb irVy 


Viyoa nniK onnna , (r) nyir» ’n5a mnaann Vu> nony nK tno’? ’td :Kmn 

. 5'n TPxa nxmon nr naino ^own 
.nsoK 0.25 7”so onrn noi oVn 12 7”so nnon no ok r nx awn 


U = 12 

I 0.25 


480 
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n pnob nr»y3T Di3’0 rrÒKu; 


Vnyn’ n k i n a 

.naaaa \rm nm pn nu?K maiu?n nson rfrKU? bi 1 ? .mna rn^KU? c^oik -pas* 
yimnwn ru< niiim pn -ireò . “nsa tpa nmt< pobn naiaan naiu?nn jtk mrn 1 ? *yfry 
.rnn^ iu?k nmnn ~\b pin nna ny ynap 1 ? ?na ,~iaon qioa nmynn ,mawnn ny 

:-b -yisn orna nNyna ,nbnum Vayna ,mrn nnyny (i 'n 

.an^ian ^u? innn nau? (a .^aya 1 ? psioan nna (k 

.'Vawnn jyon (n .Myan rmunn (a 

:ny nu?? orna rwyna ,?Vnu/n ^ayna ,nnTn nnyny (2 r n 

.’?aya ’7 psnoan nnan (a .nnaannn (k 

.o’a’*?nan pix (a .m^naon nnaannn (a 

intonsa .^num ‘aayna ,nnm nnyny ia ,yanp mx pnrn (3'n 

.nnaann 1 ? -psn ornai nna 1 ? nu? 1 orna (k 
. nnaann 1 ? -psn ornai nna*? -pan orna (a 
.nna 1 ? -psn ornai nnaann 1 ? nu?’ oma (a 
.nnaann 1 ? nu?’ ornai nna 1 ? nu?’ orna (n 

:rmaannn nK mau?V ?b?an ,n^num biyrb psnonn ,nnnn riK bnaa dk (4'n 

.Vayaa onm nayiy ^nan (k 
•Vayaa anrn naxiy jopn (a 
.Vayaa anrn naxiy nanu?n «*7 (a 
.nnaannn nK mau? 1 ? ^aa nnan nK Vnan 1 ? jma k 1 ? (n 
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:nnnn n« miwi pbntvn ‘jiym ,nmannn nx n^u» dk (5'n 

.Vxin p 01 Dirn naxiy (n 

.rum?n k 9 cntri naxiy (n 

• ppn ü iTn naxiy (i 

.nnan nu nuwV Paa nruannn hk m3u>9 p’J (t 

t^num bximb paionn rtnnn nbsnn Dy (6'n 

.'jiyan □•>3nop'7Kn nsoa üi Vddv (k 
. o , '?K , x3Disn unsn pp 1 (x 
. Pya 2 Dirn naxiy oa ^sain (a 

.Pyan rmunn oi Vsam (n 


•.Knum umnu/j ^nu/n ^Aynn mm rmiy Bwn 1 ? (7'n 
I - UR (> I - | (* 

i.f C i-f <> 


upanun mim rvminn yn nmion mt nnyiy ontri 1 ? unnn nnnn biu/tò (8 'n 

:KtT0U3 


u = y (i u = iü (n 

u = ir (i u = (n 

:KrrcnaB umnun rvmjnnn awn 1 ? (9'n 

r = Y (i R = p l( K 

R = Y (t R = ui (a 
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:Kin -lunu^m lurnanK myynta rmajnn rrrnn 1 ? n^rran niunnn (10'n 



:U^y ,-iumanío lunu^n myyníO rmnjn .mtunnn munrò (n r n 

.m ir nwnpn ’nu/ nx Visa 1 ? (k 
. nooisasn p’2tau/ ,o~iTn nasiyn loaaVnn p^xaw ,nnan nx p^nV (a 
• aoaD^nn prsau? ,nnaa nDaiBaxn T>’sau/ .cnrn nasiy nx pVnV (i 

«niKnpn ’nu/ nx mn 1 ? (i 


nv>n 

.DiK 50 miu/ ,u^n 220 myuo nnn 1 ? nynnn ,ymn bw mw>nn tyu bw invrnnn (1 'n 

.mn nnm mm nnyiy nx nu/n 

ubn 220 bw nnn 1 ? nypn xnn qk p^num mmn-Tun "|Tiy dit nnyiy ipk (2'n 

?mK 40 "\bw mmnn tyu nvnanm 

nnunn dk .ubn 220 bw nnn 1 ? myy>nn .mbnu/n rrro -ynyn mt nnyiy ir>x (3'n 

?mx 80 xm 7\bw nwnn tyu 

nx D-n^rra dk ,mm nnyiy nmn nn .mx òO-V nmnn uucnxn bv wvuann (4'n 

?u l 7n 24 nnn 1 ? uuoixnn 
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nnrn dith nnyny ru< nu/n .u^nn 12 bis rfrbiob mnnn dik iooo nnnaarrtu/ .uj (5'n 

. nun yn 

byi -nyn 1 ? -onrnn ,-n"»n 0.3 -jnn rroun nun 3 ttiki .Vpn mia bn m/jm nu ( 6 'n 

.-mn yn tnitn tnm nnyny nx nu/n .ubnn 24 nnn 
. nnaannn nx nV’nn nu/n nnnn 

.-isnx 0.5 nnnynyu/ nu yny ,dik 12 nnnunnu/ ^bnwn -nuon (7'n 

?Tnynnn -nnnm nnn nvnb 

-nu/x d-ith nnynyu/ ron by ,Dnx 2 nnnunnu/ ,*m mrf? vr nnn nnpn rrrx 1 ? (8'n 

?-nanx 10 n^nn nnn nnn 

nnnmnnu/ pny yn ,isnt< 5 nnnynyu/ nn nmn 1 ? •nn ,u/mn nnnn nnn ( 9 *n 

?nm< 12 

.nnnx 2.2 nnnynyu/ onr 1 ? ynnnn ^num yrun bw nnn->nn tyu (10'n 
?nnK 100 xvi nbu/ nnninn yn nmnnnn dk ,ynnnn D^xnn nnn nrxb 

rrpx .n^non nnn yn .nanx 5 bv dit nnyny nnrn .uVnn 24 "iny/u/a ,nnn (11 'n 
?mnn nnnK yn osnx 4.5 bw onr nnyny n'nTn ‘7 nn ,unn nnn 

: nnun nbu/ •>nrrrn n-rn 1 ? by nu/x ,->bnum ~puon nnrf? nnnn nnn nnxb (12'n 

0.5A ; 4400 

:Dnun nVu/ ■/nnm nnn 1 ? by nu/x n^nu/n T>uon nnb w> nnn nrx 1 ? (1 3 'n 

0.25A ; 4400 

,-m nnnx yn .nanx 6 nnnynyu/ dit nmT ,'bmm Viynn -anrmn ,tu yn (14'n 

.nsnx 3 nnnynyu/ tnr Dmt ,nnx bxym 
?n , » , ?iynn ijuo D->nnnn yn omn nrro 
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.nanK 2.5 nyuo dit nnyiy yny ,uVn 6 innnu/ naynn pnan .nman oaa (15'n 

.oaan nnaann hk a um 

, (220v) nunV nainn inr»rn panx 4.4 yny iVnum mpmp bv mnmn ya (i6'n 

.mnmn ya nnaann jtk a um 

.nanK^n 200 bu/ rrnyiya dit yny jUbn 220 nnnV laainnn «iVnum mu/an (17'n 

.innaann m num 

npaonn nun 1 ? nmnn immn ,nanK 2.2 bw nnyiyn ,niT yny ^num yian (18'n 

.yiann nnaann hk num .uVn 110 nyu/n nnn 

naan yn ."i"nn o.i bw yirt nuu/ byz j^pij Vmn naa sp 1 ? 17 tpJWn (i9'n 
.u^m 1 2 b\u nnn 1 ? nmnn mima .nanx 0.2 innyiyu/ dit mu 1 ? 

.'mmn ynK nK num 

.üVn 9 bw nnn mpn 1 ? nmrm ,nun 500 inniKU/ ,nunra Vm tpi^nn ,b^bx) (20'n 
.nanK i ynyn nunnamn dk 'mmn bw "pnn nuu/ ru< au/n .nunnanK yn 

nunnanK 'nynn mnbu/rn nnn mpn 1 ? imx mnnnn ,pny bw imnaann ht nnb (21 'n 

. nunu^m 

.u^n 54 y^yn nunu^nm nanK i .8 y>yn nunnanKn 

.pnyn nnaann ru< au/n 

iniK Di-iarm ,miay aarnm np ayna ,mnm ya bw innaann nx nyib na (22'n 
-nm nnn-nn Vaynn mnbu/m ,(unbm t<bu; nan ‘/y) yna nnn mpn 1 ? n^mn 
•uVn 6 piyn nnnn tdi nanK 0.4 y^yn Dnm-nn .mt 
-im uVn 220 ynyn rmnn nn .nmny nnn 1 ? Vaynn iniK nK mnnnn pn nmò 

* .nanK io ynrn mm 

. miay aynai np ayna mnmn ya nnaann m au/n 
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iriíon rfaiun rw tfrum (23 'n 


nvrunnn 

[0] 

mm 

[A] 

nnnn 

[V] 

r on 

200 


6 

1 


0.15 

24 

2 

1000 

0.03 


3 

100 

3.8 


4 


20 

220 

5 

600 


12 

6 

5.6 

3.5 


7 
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